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WhyBobWulffen 
I called Allstate for life insurance. 




He just kept putting it off-then the baby came! 

We gave him $19,000 worth of 25-yearDecreasingTerm 
for just $7.30 a month. 

Why put it off? Call us. Chances are, weVe got the kind 
of life insurance you need. 



The Wulffens are like a lot 
of young families today. 

They knew they needed 
life insurance, but they kept 
letting it slide. 

For one reason, they didn’t 
know what to ask for. For 
another, they thought it cost 
a lot of money. 

Then, when little Jennifer 
arrived. Bob knew he 
shouldn’t wait any longer. 

He called Allstate. And was 
pleasantly surprised. 

Callus. 

We’ll help you decide 
which pcJicy makes 
sense for you. 

Since most people aren’t 
sure which policy to buy, it’s 



our job to help you get the 
right policy for your family. 
For the right money for you. 

To fit the Wulffens, we 
arranged a 25-year Decreasing 
Term policy. Since Bob was 
27, it cost him just $7.30 a 
month. 

"lO'Day Free Look.” 

When you buy yom Allstate 
policy, you can shop around 
and compare it with others. 

If you’re not satisfied, return 
it within 10 days and we’ll 
give you your money back. 

Chances are, Allstate has 
the kind of life insurance you 
need. So why put it off? Talk 
to an Allstate Agent now. 

What we did for the 



Wulffens, maybe we can do 
for you. 



If you pay thia 


You get thia much 


amount each month 


Allstate life insur- 


and you’re 27, say . . . 


ance (25<Year De- 
creasing Term); 


$ 5 


$10,700 


10 


31,700 


15 


61,900 


20 


85,700 



/iilstale 

'feuVe in good hands. 



iliiiiiiiiiiin 

BFXU-YZ4-C5B4 



NOVEMBER 1974 I T 




NOVEMBER 1974 

Founded in 1872/Voi. 205. No. 5 



Popular 
^lence 

THE ^J^HAT’S MEW MAGAZINE 



HIGHLIGHTS 

OF 

THIS ISSUE 



Straight talk on emergency power for your house 

Expert advice on generator size, location, hook-up. fuel, and prices. PAGE 36 

Reusable space shuttle . . . our biggest bargain 
in out-of-this-world research By Wernher von Braun 

Our coming •'railroad" into space will return to Earth like a plane. PAGE 70 

How to pick an imported car that fits your needs 

PS report covers the whole range of foreign cars . . . how they stack up. PAGE 74 

Geothermal energy; The prospects get hotter 

Promising projects search for systems to tap earth's unlimited power. PAGE 96 

Greenhouse or terrarium? Build for an evergreen winter 

Three designs for easy-to-work Plexiglas to match your skills and budget. PAGE 102 



CARS AND DRIVING 

Collision-sensing radar tightens 

seat belts automatically 24 

Australians pioneer new electric- 

car ideas . 83 

Programmed driving . . . one answer 
to traffic jams 100 

SCIENCE AND INVENTIONS 

Linear motor makes player 

"kid's stuff , . 25 

Mini timer records appliance use 
for practical warranty records ... 51 
Because film curls ... a curved- 

field projection lens 54 

How science makes sailboats 

go faster than the wind 80 

Geothermal energy . . . the 
prospects get hotter 96 

SPACE AND AVIATION 
Reusable space shuttle; biggest 
bargain in space research 70 

OUTDOOR RECREATION 

For bike tires; Fill 'em up 

with rubber 47 

Speedy shallow-water fishing 
combination bass boat 66 

Coming; snowmobile standards 
for safer sledding 110 



HOME IMPROVEMENT 

Straight talk on emergency power 

for your house 36 

This air-conditioner system gives 

the furnace a hand 46 

A real do-it-yourself home- 
improvement— add a bay window 101 
Greenhouse or terrarium? Build 
now for an evergreen winter ... .102 
Nine easy steps to a bay window ..120 
Install-it-yourself heat converts 
summer homes for all-year use . .122 

ELECTRONICS 
Peanut hi-fi: Who needs all 

those bio boxes? 44 

Video-disc movies for your 

color TV 92 

^Nh^d:dNelv DIGEST 

River meter 84 

Computer terminal for any phone 85 

Electric racer 85 

Pushbutton can 86 

What's new in boating 87 

What's new in home improvement 88 

What's new in tools 89 

What's n ew i n electr onics 9Q 

What's new for your car 91 



PS BUYER'S GUIDES 

How to pick an imported car .... 74 
An expert guides you to the best 

in cross-country ski gear 108 

The straight story on the curve 
cutters— bandsaws and jigsaws . .114 



TOOLS AND TECHNIQUES 

It's a one-machine machine shop . . 52 
Sand moldings the easy wav . ■ . . 58 
Modular battery pack; power for 
seven different cordless tools . . . . 64 
Learn from the pros; how to 

fell a tree 112 

Try a transit level — a pro tool 

you can use on home lobs 118 



EVERY MONTH 

PS readers talk back 4 

Science newsfront .__1Q 

New ideas from the inventors ... 20 

Look and listen 22 

Recreation roundup 30 

Detroit report 32 

The view down the road 60 

PS: what's news 69 

Shop talk 128 

Wordless workshop 130 

Taking care of vour car 132 

"Say, Smokey — " 134 



EDITORIAL OFFICES 360 Madison Avenue, New York. N.Y. 10017 
Return postage must accompany aM manuscripts submitted. We cannot be responsible for the loss of manuscripts or photos. 
Published monthly by TIMES MIRROR MAGAZINES. INC.. 380 Madison Avenue. New York, N.Y. 10017 
J. MICHAEL HADLEY. President PETER CALVO. Vice-President Production ROBERT D. COLE, Vice-President Circulation 
JESS L. BALLEW. Marketing Director KENNETH L. FEIGL, Treasurer 



ADVERTISING OFFICES New York: 380 Madison Ave. (10017). Tel. 212- 
687-3000; Chicago: 875 N. Michigan Ave. (60611), Tel. 312-337-7717; 
Detroit: 1716 Fisner Building (46202). Tel. 313-872-7060: Los Angeles 
(Pacific West Coast): 3550 Wilshire Blvd.. Suite 908 (90005). Tel. 213- 
380-1936. SUBSCRIPTION SERVICE (Only mail regarding subscriptions 
should be sent to Boulder. Colo., address below). New or Renewal Orders: 
Send to: Popular Science Subscription Department, Boulder, Colo. 80302. 
One year $6, 2 years $11. 3 years $15 in U.S. and its possessions. One 
year $7.50. 2 years $12, 3 years $15 in Canada. Elsewhere. 1 year $9.50. 
2 years $18, 3 years $25. Single copy 60C in U.S. and 75C in Canada. 



Subscription orders processed electronically. A II subscription adiustments: 
Write to Robert Harlan, Popular Science. P. 0. Box 2871, Boulder, Colo. 
80302. For change of address allow six weeks; please give both old and 
new addresses. Notices of undelivered copies (Form .'^5/9} to Mr. Harlan. 
Second-class postage paid at New York, N.Y., and at additional mailing 
offices. Entered as second-class matter at the Post Office D^artment, 
Canada. Microfilm editions are available from University Microfilms, Ann 
Arbor. Mich. 48106 

Mechanics and Handicraft!^ Popular Sc/ence® Copyright 0 1974 by 
Times Mirror Magazines. Inc. All rights reserved. Printed in U.S^.A. 



-8-i POPL’l/.P SCI ENCE 



Why you should buy 
a chain saw from 
a compaiqr that cuts it 
with lumberjacks. 




Homelite is the largest maker of professional 
chain saws in America. 

Which is a great reason to buy their new 
homeowner’s saw. 

Because it just makes sense that the company 
that can satisfy the demands of the professional 
logger can make a saw to meet the needs of the 
average homeowner. 

And a perfect example of that is the new 
Homelite XL which sells for under SIOO. 

The XL has a tough, lightweight engine which 
allows you to feel like a lumberjack without 
requiring that you be built like one. It also 
features an all-weather ignition system which 



makes for fast starts. And automatic chain oiling. 
For S99.95, the new XL is really a great chain saw. 

But then again, so is the Homelite XL 2, 
which sells for SI 19.95. The big thing about the 
XL 2 is that it has two triggers. 

A trigger up front which lets you get right up 
on top of your work, where you need control. 

And a second trigger in the rear to give you 
leverage for the big jobs. 

The XL 2 also tips the scales at a light 7 ‘/I 
pounds* It comes with a 12" guide bar. And the 
same Power Tip® sprocket nose that professional 
loggers use to boost their cutting power. 

And right now, to really make a case for 
buying the XL 2, we throw in a case, free. 
This carrycase regularly sells for S 10.95 and 
can accommodate the chain saw plus all its 
accessories. 

Of course, another benefit in buying a 
Homelite chain saw is that we have more 
dealers to serve you if something should go 
wrong. More than 7,500 of them in the U.S. 

Homelite’s XL and XL 2. Considering 
everything they come with, it’s hard to 
believe what they go for. 

HOMELITE 

For the Homelite dealer nearest you. check the Yellow Pages 
under Saws. Homelite. a twtfon Division. Port Chester, N.Y. 
10573. 



*Less bar and chain. Free carrycase offer good at participating dealers 
only while supply lasts. Expires December 31, 1974. Suggested Retail 
Prices; XL, 599.95; XL 2, $1 19.95. 





PS READERS TALK BACK 



It isn't the car — it's the driver 

After reading "The View Down the 
Road" [PS, June '74], i was left with 
the distinct impression that Mr. Norbye 
does not approve of the safety regula- 
tions Imposed on small cars. It seems 
that he values money far more than 
human life, and to me that's an out- 
rageous attitude. 

These "light cars," as he calls them, 
are the ones that really need safety de- 
vices, as anyone who even mildly values 
life can see. Mention is made of the 
extra weight that safety features add to 
small cars and of the subsequent loss 
of gas mileage. How about some fig- 
ures to put this relationship into per- 
spective? 

Yes, Mr. Norbye, you do need a 
padded cell on wheels, because a small 
efficient car is of no use whatsoever in 
an accident. And let's face it, the few 
bucks you might lose to a decrease in 
mileage are worth every penny if a life 
is spared. 

Robert Schott, Kitchener, Ont., Canada 

Jan Norbye replies: Absolutely not! 
I do not value money far more than 
human life. But / am against spending 
$500 per car to save one life, when 
other modifications costing perhaps $50 
could save 10 lives. That’s the true im- 
plication of cost effectiveness. 

What's more: Less than three percent 
of all accidents are due to failure in 
the car: the other 97 percent are due to 
human factors, ft's time tor the govern- 
ment to stop using the car alone as the 
target, and do something about driver 
education and licensing. 

That satisfying roar 

Jim Roe is apparently one of those 
unthinking individuals when he states 
that the new Mercury boat has a "satis- 




fying roar" [PS, Aug. '74]. I live on 
the shore of a lake where half a dozen 
of this type of craft operate. While the 
unthinking drivers might appreciate their 
satisfying roar, the Inhabitants wish 
they'd all sink to the bottom. 

Satisfying roar indeedi 
Howard A. Reffelt, Sandy Hook, Conn. 
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America burning 

I feel obliged to challenge your com- 
ment relating to fire safety in open- 
plan construction, which followed ar- 
chitect Wheeler's assertion that a stair- 
way barrier should be provided [RTB, 
Aug. ’74]. 

Open-plan construction— especially 

the typical highly combustible, wood- 
frame residential models featured in 
women's magazines and real-estate sec- 
tions of newspapers — are potential fire- 
traps. A fire-protection engineer would 
require automatic fire sprinklers in struc- 
tures of such construction if frequented 
by the public, if indeed safety compli- 
ance could be achieved with any form 
of protection such as prescribed by the 
National Fire Protection Association's 
Safety to Life Code (No. 101). 

Add to his hazard the typical combus- 
tible contents and furnishings of most 
of today's residences, and the resident 
is virtually playing Russian roulette 
when he goes to bed in these burnable 
boxes. "America Burning," the report 
of the National Commission of Fire Pre- 
vention and Control, indicates high resi- 
dential vulnerability. 

The least that a responsible head of 
a family should do is to provide smoke- 
and heat-detection devices in sleeping 
areas. 

Having had a close-up view of six 
major house fires during the past year, 
I am unimpressed with the fire-safety 
status of our so-called high-grade hous- 
ing, with its total emphasis on esthetic 
and convenience considerations. Archi- 
tect Wheeler was right. PS missed the 
point. 

Rod A. Porter, Glencoe. III. 

Pity the poor pollutee 

Please extend my congratulations to 
Mr. Crocetti for his letter, "Polluted Air 
Isn't Free Either" [RTB, Aug. '74]. I 
have been on the receiving end of the 
high air pollution in this area for years, 
but hardly ever do you hear what the 
cost is to the poor pollutee. I'm right 
with you, Mr. Crocetti. 

George Bauer, Niagara Falls, N.Y. 

In case you thought you saw 
it before . . . you did! 

I'd like to comment on the Wordless 
Workshop in the July issue of PS. The 
idea in it is identical, almost to the 
smallest detail, to the Wordless Work- 
shop in the July 1965 issue of PS. In 
the future I would hope that your read- 
ers — even long-time readers — can look 



forward to something new in the column 
every month. 

John D. Zittel, Boyertown. Pa. 

Roy Doty replies: / goofed! t guess 
/ should invent a Wordless Workshop, 
per the sketch, that will help me scan 




ideas that I think are good, and an- 
ticipate previously used ideas, deliver- 
ing a suitable message before / start to 
draw. 

You have my permission to color my 
face R£DI 

Political commentator? 

It used to be my understanding that 
"Say, Smokey — " was a clinic on cars 
by America's most famous mechanic. 
For some time now, however, Smokey 
has been concentrating less and less on 
cars and using his column to express 
his personal opinions on the issues of 
the day. 

He reached a milestone of sorts in 
the September '74 issue with his apol- 
ogia on behalf of the oil companies in 
the fuel shortage matter ["What Gas 
Crisis?"]. If I wanted to know Smok- 
ey's interpretation of current events, I'd 
read his column in Time or U.S. News 
and World Report. In the meantime. 
Popular Science should perhaps change 
the title on Smokey's column to "A 
political commentary by America's most 
famous mechanic." 

Arye Ephrath, Newton, Mass. 

An obvious put-on? 

Turner's "engine" — an obvious put- 
on [PS, Aug. '74]; Those L-shaped 
"pistons" aren't going to turn, slide, or 
go anywhere else unless they are fitted 
with U-]oints at the apex, which they 
Continued 
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The man who’d rather drive 
a truck than a car. 



He’s got a nose for trucks. 

And a feel for trucks.^ 

Most of all, he's got a head for trucks. 

And he uses them all when he buys his 
Dodge. 

He opens up the hix)d and takes a long 
h;u d l(X)k inside. This man does a lot of his 
own work. And he wants to be sure he can get 
his hands on things. 

Four-wheel drive. G<x>d. Dodge is 
famous for that. Has been since World War II. 
And this man can make gixxi use of it. For one 
thing, there’s rarely a day when he does his 
driving all on a nice paved road. Some days 
I, here’s no road at all. 

He takes the measure of the 
)ayload. He’d better. A man who’d 
ather drive a truck than a car 
oesn’t leave his wheels at some 
arking lot all day. He works his^j 
ruck like he works himself. He 
■ipends a big chunk of his 
day in it. He grows attached 
U) it almost by the seat of his pants. 

So it counts that the payload is big. It counts 
hat Dodge has the only tailgate that comes off easily. 






Without a wrench. 

Another thing. This man is rarely a desk 
jockey. If his truck doesn’t w'ork, 
neither does he. 

So he finds a lot of comfort 
in the Electronic Ignition. WTiat it 
does is very simple. It eliminates 
points and condenser. That means 
fewer tune-ups and surer starts. 

The man who’d rather drive 
a truck than a car has another rare 
characteristic: he doesn’t head for 
the highway to get away from his 
kids. He likes to have them around. 

And he’ll always be a little bit grateful to Dodge for 
the Club Cab. . . so he doesn’t have to squeeze 
the family out. 

Next time you’re in some 
spectacular part of this country, 
keep an eye out for him. 

The man who’d rather 
drive a truck than a air. We’re 
proud so many of them w'ould 
rather drive a Dodge. 
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Dodge Truchs 



Extro <are in engineering 
moket a diHerence. 






PS readers talk back 



One-coat life-preserver 
for anything metal. 




X-0 Rust beautifies and protects in one 
application. Fortified formula locks out 
weather and moisture to stop rust on old 
metals, prevent its start on new surfaces. 
Lead-free and non-toxic, X-O Rust is the 
ideal protector for toys and bikes, tools 
and machinery, gutters, grillwork any- 
thing metal or wood inside or outside your 
home. Some colors slightly higher. 

Pint 2.45 (Gallon 12.48 

Quart 4.15 16-oz. spray ... 1.89 
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HARDWARE STORES 



Hammer-hard finish for wood. 



Tru-Test Paints are sold 
only by participating T rue 
Value Hardware Stores who 
own their own paint factories. 
Look under "Paint— 
Tru-Test” in the classified 
phone directory. 



Tru-TesI Supreme Polyure- 
thane Varnish is incredibiy 
tough, wears twice as iong 
as ordinary varnish. Won’t 
chip, crack, mar or peei 
. . . even withstands 4 
hammer biows. Perfect 
protection against dirt 
and wear on furniture, 
floors and paneling. 
Long-lasting weather- 
proof finish for marine ^ 
and outdoor surfaces, too. - — - 
Gloss, satin or dull finish. 



[Conf/noed] 

obviously aren't. Surely nobody would 
have built the contraption ]u$t for a « 
joke. What is it, really? 

Wayne Bunch, Hasting, Neb. 

E. F. Lindsley replies: What Turn- 
er's engine is, and Smokey Yunick's, ’ 
too [PS, Dec. '7f\. is one big univer- 
sal joint with a fixed angle. Turner and 
Yunick got the idea from commonly 
used multi-pin drive. It works fine, but 1 
we'll admit that before writing the first 
story, we built a model and spun it 
with a drill. No put-on, no joke, just ex- > 
tremely smooth running. 



PS on file 



I am an avid reader of your maga- 
zine. I thoroughly enjoy its wide-rang- 
ing format which helps to keep me 
abreast of our rapidly changing scien- 
tific and technological world. 

I would like to use your magazine as 
a reference, but this is very difficult 
without an index. Is there an annual in- 
dex available? This would greatly in- 
crease the value of your magazine. 

Ben A. Reid Jr.. M.D.. Louisville. Ky. 

Annual indexes for 1972 and 1973 
are available at $ 1 each from PS Plans 
Dept.. 380 Madison Ave., New York. 
N. Y. 10017. Indexes for 1974 and 
succeeding years will be available in 
January of the year following. 



\ 
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Plastic-bike fraud 

I ordered an "Original Plastic Bike" 
from the Original Plastic Bike Co. In 
Sept. '73, paying in advance the full 
price of $125. I still haven't received 
the bike, and my letters to the com- 
pany go unanswered. What's going on? 

Tokuji Kimura, Novi, Minn. 

Unfortunately, the matter of the Ori- 
ginal Plastic Bikes is now in the hands 
of the Consumer Fraud Division of the 
Office of the New York State Attorney 
General. You should contact: Asst. At- 
torney General Earl Roberts, 2 World 
Trade Center, New York. N.Y. 10047. 



"'Afterall. life isagamble" 

When astronauts can see air pollu- 
tion from space, articles such as yours 
concerning wind power [PS, July] are 
the more valuable. However, the layman 
would be wise to judge the Detroit-type 
thinking already permeating wind-power 
research, e.g.. NASA's pitch-control 
blades. Spending taxpayer's money is 
the very best thing a bureaucracy does. 
On the other hand, M. L. Jacob's wind 
generators were successful because they 
were cheap and practical. Indeed, "nail a 
board to a broomstick," obtain your; 
electricity, and probe how wasteful the 
thinking of today's engineers. 

NASA, the Atomic Energy Commis- 
sion, et al., are not our nation's answer. 
Concerned scientists continue to point 
the finger at mistakes made by AEC 
thinkers. The escape underground at 
Continued 
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One of a continuing series. 



B^min&on Exports 



"Core-Lokt 



// 

••• 



a bullet for all seasons 
and all types of game. 




Before you buy your 
ammo for this sea- 
son's hunt, consider 
this: Remington 
cartridges with 
"Core-Lokt" bullets 
have dropped more 
big game than any 
other cartridges. In 
any of 26 big-game 
calibers, "Core- 
Lokt" is worth your 
attention and con- 
sideration. 

After the first rifle re- 
port on opening day of the 
season, big game gets evqn 
more elusive. So if and 
when you're lucky enough 
to get a glimpse of a white- 
tailed buck at the top of a 
ridge or a big-horn clam- 
bering up a shale slide, 
you've got to be prepared. 

You're not going to get too 
many second chances. Most successful big-game hunters pre- 
pare by using Remington center fire cartridges with "Core- 
Lokt" bullets; one good chance is all the "Core-Lokt" bullet 
needs. 

"Core-Lokt" is the trademark for our exclusive bullet de- 
sign. It means just what it says. The metal jacket and solid 
lead core of every "Core-Lokt" bullet are locked together in 
the bullet's heavy midsection. This combination of heavy 
midsection and metal jacket assures uniform expansion at all 
ranges. That's why we call the "Core-Lokt" bullet the No. 1 
mushroom. Their proven success has enabled us to offer 
"Core-Lokt" bullets in 26 big- 
game calibers. 

Soft-Point "Core-Lokt" bullets 
Soft-Poini "Corc-ukt" are an excellent choice for medium 

or big game, especially when you're hunting in heavy brush. 
With its round profile and big lead nose, the Soft-Point 
"Core-Lokt" bullet assures deep penetration and controlled 
expansion up to double the original caliber. There is no bullet 
blow-up or disintegration with this one. It's a real game 
stopper, designed to plow through 
heavy cover and make game of 
any size stay put. Because Soh^ 
Pointed Soft-Point "Core-Loki" Point "Core-Lokt" bullets are not 
apt to fragment or break up, less meat will be ruined. (The 
bullet shown is an actual cutaway of 180 grain Soft-Point 



This "Core-Lokt" bullet still retained 62% 
when recovered from a Kodiak bear. 



of its original weight 



"Core-Lokt" bullet for 
30-06 and 308.) 

Pointed Soft-Point 
"Core-Lokt" bullets were 
designed for bringing 
down game at long range. 
If the terrain you're hunt- 
ing in requires you to sight 
your rifle in at 200 yards 
or more, then this version 
of the Remington "Core- 
Lokt" bullet is the best 
choice you can make. Be- 
cause of its pointed profile, 
it has a flatter trajectory. 
This means less air resist- 
ance, so the bullet retains 
maximum velocity and 
striking energy down 
range where it really 
counts. (The bullet shown 
is the 180 grain Pointed 
Soft-Point "Core-Lokt" 
bullet for 30-06 and 308.) 

We also offer other bul- 
let types to meet any game 
or situation a hunter might 
encounter. Here are some 
of the more popular; Hol- 



low Point "Core-Lokt" bullets for the 30-30 owner, Bronze 
Point Expanding for extra long-range accuracy and Hollow 
Point "Power-Lokt" bullets, the choice of varmint hunters 
and target shooters. 

The total cartridge and all its components must perform 
flawlessly for maximum performance. Top-quality brass 
cases assure you of uniform tolerances and powder capacity. 
Progressive burning powder is specially selected for each 
Remington cartridge to assure proper velocity at safe pres- 
sure limits. And our Remington "Kleanbore" primers are so 
vital to accuracy that in past years the majority of the shooters 
at the International Benchrest Shooters Championship 
Matches used them. 

Other hunters will respect you for using Remington car- 
tridges with "Core-Lokt" bullets. They'll figure you know 
your business... they'll be right. 

"Remington Reports" is a series based on information 
from the people who design, engineer and manufacture 
Remington products. For more information on the complete 
line of Remington products, write for a free copy of our 
latest catalog: Remington Arms Company, Inc., Dept. 797, 
Bridgeport, Connecticut 06602. 

I^mington, 

Great guns deserve great ammunition. We make both. 



" Remington", *'Corp-Lo>il'’, *'Pow»f- LoM” ard "KlnanbOfe'* af* trad-marks registered in the United States Patent OlHca. 
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Ovenll size 7Ut incites. 
About $16, 

iDcluding couloured leather shealh. 
Item #I520T 



Meet tile New 
Sharp Finger® 

for small elephants 
and large squirrels. 

An outdoor knife that works like it's an exten- 
sion of your hand. Serves just about every 
need a Camper, Hunter or Fisherman has. 
Especially handy as a skinner. Made 
to the quality standards of The Old 
Timer. 



(OLD-TIMER 



A Man’s Best Friend 

Schrade Cutlery Corp. 

New York 12428 



Howto pay 
for home 
improvements 
without getting 
nail^ 

Borrow the money you need at 
your credit union. You'll find their 
low annual percentage rate helps 
you put things together without 
breaking up your family budget. 
There's a minimum of red tape. 
Many times your signature is all 
that's required. At your credit un- 
ion, you're more than a customer. 
You belong. 

Join your credit union. 
It’s where you belong. 

For more information write to 
your state's Credit Union 
League or Credit Union Nat. 

Assoc., Inc.. P. O. Box 431. 

Madison. Wise. 53701. 



Pidcupa 

MiniWinch 

for your 

Toyota 




Warn has a new winch, made just for you 
With this equalizer you can go off the 
road lust like the big guys do and get 
back safely Want more details'^ 

Write Dept NM11 

Warn 

MiniWinch 

Warn Industries 

19450 68th Ave S • Kent. Wa 98031 
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Hanford, Wash., of atomic wastes which 
will be radioactive for countless years, to 
surface they know not where — a classic ^ 
example of plain faulty thinking. 

To emphasize the point: Dr. Dixy Lee 
Ray, the AEC chairman, interviewed on 
Seattle TV this year, was asked if gain- 
ing atomic electricity was worth the 
threat to unborn generations by mistakes 
of the Commission. Her reply: “Well, 
after all, life is a gamble, isn't it?" 

I would like to hope that my fellow 
subscribers get angry enough to write 
their congressmen. 

Ralph M. Reardon, Lynnwood. Wash. 

Flying sailboat 

Congratulations on a fine and con- 
cise article covering my attempts to 
improve sailboat performance and man- 
euverability [PS. Aug. '74]. If I may, 
however. I would like to modify a few 
of the many good descriptions of Dyn- 
Aero's features: 

• The leading edge of my prototype 
sail Is plastic sheet— not plywood. How- 
ever, the spar (mast) is a Vi-inch ply- 
wood box beam. 

• Total sail weight is just under 50 
lb.— not 100 lb. The v'eight for a pro- 
duction model of the same area— 98 sq. 
ft.— could be held to abouT 35 lb. 

• Sail pointing directly into the wind 

Is not “stalled.'' but is in a zero-lift" -i 
attitude. This Is used when minimum 
aerodynamic force is desired, i.e . when 
the boat is at dock or anchored in a 
storm. The boat is aerodynamically 
braked by rotating the sail to provide 
lift force opposite to the boat's motion. 

Benjamin P. Martin, 

Los Altos Hills. Calif. 
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Shop and save. 




Feature for feature, the for all-day, stall-free cutting. For 
Rockwell 10-inch tilting arbor is maximum safety, the blade tilts 
perhaps the most versatile, awa^ from the operator when 

easy-to-handle,gigggfe^. cutting bevels and the like, 

tool of its Enclosed drive, see- 



on the 
market. 

Take rip capac- 
ity, for instance. 

24 inches, left 
or right. That’s 
enough to han- 
dle big 4-foot by | 

8-foot sheets of 
paneling (with- 
out paying for 
optional exten- 
sion wings). 

Our self- 
aligning rip fence" 
is another feature you 
won’t find on most saws. 

For power, it develops a 
maximum of 214 horsepower 



guard 
^vith anti- 
Tickback 
Tingers and 
^splitter. 

JIL listed, of 
_ icourse. 

And most 

Rockwell retail outlets 
' offer credit terms. 

Frankly, the best 
way to convince your- 
self this is the most saw 
for your money is to see 
what our competition has for 
the money. 

So shop around. Compare 
' features. See why we say, “Let 
the buyer be aware!’ 



Rockwell International 



For more information, write; Power Tool Division. Rockwell International. Suite 303, 3171 Directors Row. Memphis. Tenn. 38131. 



NOVEMBER 1974 | 9 




SCIENCE NEWSFRONT 



By ARTHUR FISHER 




Martian mystery channels 

A theory to explain what seem to be 
huge flood channels on Mars (like the 
ones shown in this Mariner 9 photo) has 
been advanced by Dr. Daniel J. Milton, 
a geologist with the U.S. Geological 
Survey. Dr. Milton says that the chan- 
nels — as much as 24 miles wide and 
several hundred miles long — "appear to 
have been shaped by sudden discharges 
of water that dwarf the flow of the 
Amazon." 

The source of such dramatic events: 
the sudden melting of buried frozen 
carbon dioxide (dry ice), according to 
Dr. Milton. He notes that the Martian 
features look remarkably like the Wash- 
ington Scablands, a torturously carved 
and tunneled terrain that resulted from 
the outbreak of a glacial lake 18,000- 
20,000 years ago — a unique event. Yet 
the abundance of such features on Mars 



indicates that great floods must have 
occurred frequently. Dr. Milton believes 
that large quantities of frozen carbon 
dioxide lie close to the Martian sur- 
face and combine with water to form 
compounds called hydrates. If the over- 
lying rock fractured for any reason, 
the decrease in pressure would sudden- 
ly decompose the hydrates and release 
large quantities of free-flowing water, 
creating catastrophic floods. 

Navy's first mini-ship 

I don't know if it has a name (U.S.S. 
Lollypop? . . Lilliput?) but the ship 
pictured below is the U.S. Navy's first 
miniature ship built for training officers 
and ship-handling personnel. The two- 
man. 35-foot craft is an exact duplicate 
at 1/16 scale of an LPD-4 — Amphib- 
ious Transport Dock. It's made of fi- 
berglass with a wooden superstructure 



housing controls for steering, propul- 
sion (electric battery) and anchoring. 
The miniship will be used to simulate 
navigation problems through a scaled- 
down miniature harbor complete with 
channel buoys, anchorages, and piers, 
at the Naval Amphibious School in Lit- 
tle Creek. Va. 

Tracking radar "angels" 

A new attack on a particularly perplex- 
ing aviation problem has begun down 
under. Three scientists at the Universi- 
ty of Sydney, Australia, have Installed 
special equipment at Sydney Airport to 
help Investigate "angels" — baffling im- 
ages that show up on radar screens and 
confuse air traffic controllers all over 




the world. Dr. Godfrey Lucas, head of 
the project, explains that previous re- 
search has shown that angels may be 
caused by air turbulence, insects, and 
birds, but that his aim is more to re- 
duce the effect of angels on radar op- 
eration than to determine their true 
origin. To this end, he and his col- 
leagues Alan Young and Bob Dunsdon 
(photo) have set up a special radar dish 
and built a model airplane that will 
carry sensors to measure pressure, tem- 
perature, and humidity in the parts of 
the sky being probed by radar. The air- 
craft will be radio-controlled from the 
ground, and will be able to patrol for 
about 30 minutes. The research radar 
dish has a pencil-thin beam that can be 
aimed at angels and can even chase 
them by moving 75 degrees a minute. 

If the finger fits . . . 

A huge, finger-shaped chunk of ancient 
continent, discovered by deep-sea drill- 
ing under two miles of ocean and sedi- 
ment east of the tip of South America, 
is the missing piece in a vast continen- 
tal jigsaw puzzle earth scientists have 
Continued 
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And have a picnic 

with these two refrest^^ng Belair ideas. . 

■' ■■ ^ 

MAGNAVOX PORTABLE RAOIO-yours fw • 
tree B&W coupons, the valuable extra on every 
ack of Belair, For your free Gift Catalog, write; 
ox 12, Louisville, Ky. 40201. 



FOLDING PICNIC TABLE-only $29.00. 

For smoking pleasure, nothing is fresher tasting 
than Belair. For outdoor enjoyment, another 
fresh idea is the Belair folding picnic table. 
Opens out from its lumage-type 
carrying case to seat four. Delivered 
to you for only $29.00 and one 
Belair end-flap. Enjoy Belair, 
with the right touch of menthol, 
and your felair picnic table, too 
Offer limited. Order yours now! 



MAIL: 

$29.00 plus one Belair carton end-flap, to: 
Folding Picnic Table Offer, P.O. Box 3000 FPT. 
Louisville, Ky. 40201. 

(Check color preference □ Red □ Light Blue) 

Make payable to FOLDING PICNIC TABLE OFFER: 

□ Certified Check □ Money Order 

NAME 

(1 am 21 years of age or older) 

ADDRESS 

(No P.O Boxes, please) 



Note: Offer limited to U.S.A. and expires 7/1/75. Order now while sup- 



Warning: The Surgeon General Has Determined 
That Cigarette Smoking Is Dangerous to Your Health. 



^^ply lasts. Please allow 6 to 9 weeks for delivery. 



J 



Kings. 15 mg. "lar." 1 .1 mg. nicotine; Longs. 17 mg. "tat." 
1 .2 mg. nicotine. a». per cigarette. FTC Report Mar. 74 
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A&sdnadng 
leam-at-home 
program that includes 
this newgeneradon 
colorTVwith 







Simubted 'A’ picture. 




You build this revolutionary 
Bell 6c Howell 25" diagiMial color TV 
with amazing digital features! 
Mail the postage-free card today 
for complete details, free! 



digital features 
you build 
it yourself! 

You learn occupational skills in 
electronics through experiments 
and testing as you build a color 
television that’s ahead of its time! 

You’ve seen TV’s that swivel, TVs 
with radios built in. TVs small enough 
to stuff in a suitcase and TV s that have 
remote control 

But now comes a color television 
with features you’ve never seen before. 
Features now possible as a result of the 
new applications of digital electronics 

features that make Bell & HowelTs 

25-inch diagonal color TV ahead of its 
dme! You learn about . . . 

Channel numbers that flash big and 
clear right on the screen. An on-screen 
digital clock that flashes the time in 
hours, minutes and seconds with just 
the push of a button. An automatic 
channel selector that you pre-set to skip 
over **dead” channels and go directly to 
the channels of your choice. 

And to insure highest quality per- 
formance, this TV has silent, all- 




electronic tuning, “state-of-the-art” 
integrated circuitry. Black Matrix 
picture tube fix a Ixi^ter, sharper pic- 
ture and 100% solid-state chakis for 
longer life and dependability. 




Pe rf b nu fe sdfi a ting 
oqpe rim ents wiA tbe 
exdusive ElectFO-Lab*' 
electnmics training systeni. 

It’s yours to build. 

Designed exclusively for our stu- 
dents, diis Bell & Howell ElectroLab" 



gives you up-toKiate “tools of the trade,” 
including instruments you can use pro- j 
fessionally after you finish the program. \ 

A digital multimeter that measures I 
voltage, current and resistance and dis- I 
plays its findings in big, clear numbers. 

Far more readk:>le th^ conventicMial i 




“needle pointer” meters that require 
guesswork and interpretation. 

The solid-state “triggered sweep*' oscil- 
loscope is a “must” for accurate analysis 
of digital circuitry. IrKiudes DC wide- 
band vertical amplifier and “triggered 
sweepT feature to lock in signals for 
easier observation. 

The design console is a valuable de- 
vice for setting up and examining cir- 
cuits without soldering! Features 
patented modular connectors, AC 
power supply and transistorized dual 
range DC power supply. 








&H0IIVE11 SCHOOIS! 



Build it 
yourself... 

• the perfect way 
to drover the 
exciting field 
of dighal 
' electronics! 

if It’s part of a con^lete 
team-at-home pr ogram! 

Imagine spending your spare time 
actually buiMing your own 25-inch 
diagonk color TV! Ifs a project you 
can work on right in your lK>me. Yot/11 
enjoy the challenge... exploring the 
new systems of digital circuitry and per- 
forming experiments to test what you 
learn. 




Dighd 
electtonics is 
changing 
our lives! 

Therms a lot more to digital elec- 
tronics dian just die numbets! Thie, 
thafs what you see on more and more 
products like digital calculators, clocks 
and watches. But behind the numbers 
lies a fantastic technology thafs 
creating higher standards of accuracy 
and dqien^bili^. The versatili^ 
digital electronics has b^un aiM^ier 
industrial revolution. Its growth and 
applicaticKis are giving us new and bet- 
ter ways of doing du^ and spectacu- 
lar products. 




There^s no travelling to classes, no 
lectures to attend, and you dorit have 
to give up your job or paycheck just 
because you want to get ahead. When 
you finish this Bell & Howell Schools 
program you’ll have learned new skills 
that could put you ahead of the field 
in electronic know-how! 

You need no prior electronics 
background! 

We start you off with the basics. 



You’ll receive a special Lab Starter Kit 
with your first lesson so that you can 
gel immediate “hands on” experience 
to help you better understand newly- 
leamed electronics principles. Later, 
you’ll use your new knowledge and 
learn occuparional skills as you build 
the color TV. You can take advantage 
of our toll-free phone-in assistance 
service throughout the program and 
also our in person “help session^ ’ l^ld 
in SO cities at various times throughout 
the year where you can “talk shc^’ with 
your instrucrors and fellow students. 



If aid hu been removed, write: 



An £l»elronlet Homt Study SehocI 

oevrv nsTrnne OF TECHnaujov 

bIlI e, houjell schools 

4141 Beimom. CDicago. iiiioois€064i 



Elecoo-Lab is a registered trademark 
ofdieBell & Howell Company. 



Mail card today 
for full details, free! 



Pick up occupational skills in 
electronics that could lead you in 
exciting new directions! 



Once you complete this leam-at- 
home program from Bell & Howell 
School^ you’ll have the specialized 
skills to service color TVs plus the 
knowledge that you can ^Tply to repair 
a variety of home electronics equip- 
ment. No better or more practical at- 
home training in electronics is avail- 
able anywhere! 

These skills could open up new op- 
portunities for you full or part time. 
While many of our students do not ask 
for employment assistance, it is avail- 
able. Of course, no assurance of income 
can be offered. Get the 
story on this excitii^, leam- 
at-home program ... the world’s first 
color TV course employing digital elec- 
tronics technology! 
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been putting together for years. That's 
the happy conclusion of Dr. Ian W.D. 
Dalziel of Columbia University and Dr. 
Peter Barker of the University of Bir- 
mingham. England, who found the finger 
during the 36th leg of the Deep Sea 
Drilling Project, aboard the research 
ship Glomar Challenger. It fills the last 
space in the jigsaw fit between Africa 
and South America, which most scien- 
tists agree formed part of a gigantic 
supercontinent (which they call Gond- 
wanaland) hundreds of millions of 
years ago. 

"It completes the puzzle," says Dr. 
Dalziel. "All the other points along the 
Atlantic contours of the two continents 
had been proven by various scientific 



means to have been joined long ago. 
Now, with deep sea drilling, we’ve 
identified a large area of foundered 
continent, and the last piece is in place." 
The rocks brought up by the Glomar 
Challenger are probably about 600 mil- 
lion years old — the most ancient ever 
retrieved from the ocean bottom. They 
come from an extension of the Falk- 
land Plateau reaching 750 miles east- 
ward from the Falkland Islands to a 
point 1600 miles from the mainland of 
South America. The finger was prob- 
ably nested snugly some 150 million 
years ago against what is now the 
southeastern coast of South Africa. 

According to the widely-held theory 
of continental drift, Gondwanaland be- 



gan breaking up about 200 million years 
ago to become Australia. New Zealand, _ 
Antarctica, Africa, and South America. 
The missing piece just found apparent- 
ly remained dry land for about 50 
million years, then began to sink as 
South America and Africa began to 
separate. Today, it is a little higher and 
a little flatter than the rest of the ocean 
floor. 

Magnetic bubble memories 

Things are bubbling in the world of 
magnetic bubble devices. Magnetic bub- 
bles — actually cylinders — are minute ^ 
areas of magnetization, only about one- 
sixteenth the diameter of a human hair, 
located in thin films of crystalline mag- 
netic material such as garnet. An ex- 
ternal magnetic field can be made to 
manipulate the bubbles like trained 
fleas. They can be erased, created, and 
moved about electronically, for control 
and information functions in comput- 
ers and data-handling systems ["Strange 
World of Magnetic Bubbles," PS, Feb. 
■70], 

Now Bell Labs, which pioneered work v 
on the bubbles, has announced a new 
magnetic-bubble memory that can store 
the equivalent of 27.000 telephone 
numbers in the small package you see 
here. That's 460,544 bits of information. 

Meanwhile, the Air Force has an- ^ 
nounced that bubble memories will re- 




place computer-disc and drum memo- i 



ries in aircraft and spacecraft within a I 
few years. Engineers at the Air Force 1 
Avionics Laboratory's Electronic Tech- 
nology Division are aiming for a bub- 
ble memory holding one to two mil- 
lion bits of information in a square 
inch of material. | 

New STOL wing design \ 

Flying at 30 mph doesn't sound like 
much of an improvement over some of 
our more reviled kinds of land travel. 
But the ability to fly at very low speeds 
is actually the key to a vast expansion 
of air travel, because it allows planes 
to take off and land on very short run- 
Continued 
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Are you missing 
half the joy of 
your guitar? 



If you’re like a lot of people who’ve 
taken up the guitar, you went out and 
bought your guitar with high hopes. 
You probably bought a little instruc- 
tion ^ok to go with it, figuring all you 
had to do was to learn a few chords . . . 
and that with a bit of practice, you’d 
sound pretty good. 

But maybe now you’re finding that 
what you’ve learned isn’t enough. 
Being able to strum some chords and 
sing a few songs is nice, of course— but 
you get tired of the same few songs 
after awhile. You’d like to be able to 
play other, harder songs... to play 
melody along with chords ... to say 
things with your guitar that you feel 



inside, but haven’t got the musical 
skills to express. 

If this is the way you feel, we’d like 
to help you get the skills you need. 
We’d like to teach you to play the 
guitar the right way... by note as well 
as by chords, and by notes and chords 
in combination. 

We’d like to teach you to read music, 
too— so you won’t be limited to just a 
few simple songs that you’ve memo- 
rized. We’d like to help you get the 
freedom and fulfillment you should be 
getting from your guitar— instead of 
frustration from not being able to play 
the way you want to. 

In short, we’d like to teach you the 



same kind of things you'd learn if you 
went to a good, thorough private 
teacher. The big difference is that we 
teach you with lessons we send you by 
mail. 

You learn at home, on your own 
schedule. And it costs you a whole lot 
less. 

How do we teach you without seeing 
you in person? If you are 17 or over, 
let us send you a free booklet that ex- 
plains. Tb send for it, use the coupon. 
It could start you toward getting a lot 
more joy out of your guitar. 

U.S. School of Music 

J Tlomc Study School Siucc tS9S 




There’s a whole wide range 
of moods you can express 
with your guitar when you 
know how to play it the 
right way — not just with 
chords but with melody 
notes, chords and bass notes 
in combination. This is the 
way you learn to play with 
U.S. School of Music’s 
lessons-by-mail. 




The U.S. School of Music 
also has courses for other 
popular instruments, includ- 
ing the piano. You leam to 
read notes from regular 
sheet music— so you’ll be 
able to play popular. . . show 
and dance tunes . . . classical 
. . . hymns . . . music that can 
be an inexhaustible source 
of pleasure all your life. 




The spinet organ (2 key- 
boards) is another of the in- 
struments you can leam to 
play with lessons-by-mail 
from the U.S. School of 
Music. The rich range of 
effects you can achieve when 
you know how to properly 
play this delightful instru- 
ment makes it a joy to have 
in your home. 



r 



U.S. School of Music 

Studio 35-605 



USSM 

V3S3 



417 So. Dearborn St., 

Chicago, III. 60605 
I’m interested in learning to play the 
instrument checked below. Please send 
me, FREE, your illustrated booklet Be 
Your Own Music Teacher. Also include 
your free Piano “Note-Finder.” I am 
under no obligation. The instmment 
I would like to play (check only one) : 



□ Piano n Guitar (pick style) 

□ Spinet Organ (2 keyboards) 



I Afr. 

s| Mrs 

1 1 Mias 
g| Address 



Age. 



City- 



-Zip- 



Accredited Member 
National Home Study Council 
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ways — a must in many areas that are 
congested or have difficult terrain. Thus 
the repeated efforts to develop so-called 
STOL (short takeoff and landing) planes, 
using a variety of methods. 

Now researchers at the University of 



West Virginia have designed, built, and 
are testing an experimental STOL craft 
with a novel wing, (shown here). The 
plane has flown at 30 mph with good 
flight control and a near-level flight at- 
titude. According to its designers, John 



L. Loth and Jerome B. Fanucci of 
WVU's Department of Aerospace En- 
gineering, their wing gives three times 
the lift of conventional wings. To pro- f 
duce the least drag while cruising at 
normal speeds, the wing is convertible. 

At center, in its cruise mode, the wing 
looks fairly conventional. But for take- 
off and landing, a retractable flap with 
a large, rounded trailing edge is ex- 
tended (left). High-pressure air is blown 
tangentially to the cylindrical trailing 
edge, creating a "whirlwind" that pro- 
vides the extra lift. Ors. Fanucci and 
Loth believe the principle could be em- 
bodied in large airliners. The experi- 
mental plane itself was sponsored by 
the Office of Naval Research, because 
of the application to aircraft carriers. 

Air-conditioner hazard? 

A mysterious film of gray dust that was 
spoiling experiments in laboratory "cold 
rooms" has provoked a surprising dis- 
covery: Corrosion of air conditioners 
in normally-cooled rooms produces a 
level of aluminum dust in the air that 
exceeds acceptable standards. 

The finding comes from a research 
team — chemist-father and physicist-son 
— working at the University of Toron- 
to, Canada. Dr. Dmytro Buchnea and 
his son Alexander were asked to find 
the source of dust that was ruining 
enzyme experiments in rooms kept at I 
37 to 40 degrees. I 

The dust apparently precipitates out I 
of the air at relatively low tempera- 
tures because there is more free water 
in the dust in the cold rooms; the dust 
acts as a nucleus around which water 
vapor condenses, larger particles are 
formed, and a film of dust is deposited. 
But when the intrigued researchers 
sampled rooms with similarly corroded 
air conditioners where the temperature 
range was 68° to 73°F, they found the | 
difference enormous: "The air contained I 
ten times as much of this pollutant." 
The reason: The aluminum dust re- 
mained suspended in the air as fine ' 
particles, instead of precipitating out. 

Breathing aluminum powder does 
not directly poison the body. But it can ,, 
cause changes in lung tissue that even- 
tually progress to a disease resembling 
emphysema, according to Dr. Sam Sim- 
mons, chief of the Bio-Environmental 
Laboratory Branch of the U.S. En- 
vironmental Protection Agency. Scien- 
tists at the University of Toronto are 
now investigating the possible health 
hazards of air-conditioner dusts. ■U 
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Stop fixing 
appliances. 
Hxyour 
water. 



Don't take 
your water for 
granted. Sand, 
sediment or rust 
in your water can 
ruin solenoid 
valves in washing 
machines or dishwashers 
causing breakdowns. 

Try this: Remove the 
screen from your sinkaerator. 
Sand or grit here will show that 
vital parts of yourwateraopliances 
are being attacked. 

But an Aqua-Pure AP-100 Dirt/ 
Rust Filter on your incoming water 
line will deliver water as clear as 
the bottled water you can buy at 
the store. Permanent, except for 



an occasional cartridge change, it 
filters out particles as small as a 
single grain of talcum powder. 



If you have funny-smelling 
water (chlorine, or other tastes) 
put the Aqua-Pure AP-200 Dual- 
Purpose Filter under your kitchen 
sink. Removes tastes, 

■ * odors, dirt and rust. 

■ ^'^Like bottled water 

a on tap at a fraction 

9 I^BI ^ t of the cost. 

Your coffee, tea, 
soups, juices, etc. 

I» J 'get off to the best start 
with great water. (This filter is also 
perfect for trailers, boats and mo- 
tor homes.) See all the Aqua-Pure 
Water Filters at your plumbing 
supplydealer. Check Yellow Pages 
under "Water Purification"' for 
dealer nearest you. Or write: AMF 
Cuno, Meriden, 
Conn. 06450or AMF 
Cuno, Guelph, On- 
Aqua-Pure* tario, Canada. 

UV ATEA FILTERS 





Get a head start on hard starts 




Tune up with AC Spark Plugs. Now. 

Being prepared for cold weather can 
give you a warm feeling. 

It’s good to know that when the 
weather gets nasty, your car will start 
nicely. Quickly. Reliably. So keep your 
car properly tuned. 

AC Fire-Ring Spark Plugs are designed 
to help give you quick starts and a 
smooth-running engine. In any kind of 
weather. 

What’s more, a tune-up with new AC 
Spark Plugs can help you save gas, and 
can help improve performance. 



All of which makes the forecast for 
fall and winter look pretty good with AC 
in the picture. 
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NEW IDEAS FROM THE INVENTORS 

ILLUSTRATIONS BY DANA RASMUSSEN 




Car-top tip rails ease loading of camping gear 

Pivoted to a car-top hold-down, these 
telescoping rods would extend and tip to 
ground level when you wanted to slide a 
camping kit — or other heavy gear — on or 
off the roof. Tracked to the rods, the kit 
would be supported on its own pallet- 



like frame. Extending legs could turn the 
frame Into a bed. Other equipment, in- 
cluding a tent, could be stored on the 
portable, slideable frame, letting you 
pack, cover and secure gear in one com- 
pact unit, lift and lower it easily. 







Pump feeds paint brush 

Fitted into a paint-can lid that could be 
clamped securely in place, this hand 
pump would let you pressurize the 
paint, force it through a flexible tube 
to a brush. A finger-operated valve at 
the brush end would feed paint to the 
bristles as required. You could back- 
pack the can or place it in some other 
spot out of normal dipping reach. 




Corrugations tighten strap 

Continuous corrugations running the 
length of a paper or plastic strip might 
form an easily adjustable fastener for 
keeping packages together. Pressing the 
inward-facing ridges together would se- 
cure them in as tight or loose a band as 
you wanted. A simple tug would untie 
your parcels quickly, leaving the strap 
ready for reuse. 




Computer times jogged miles 
Many people measure effective exercise 
— such as jogging — by complicated 
formulas that take account of time, dis- 
tance, and other factors. This portable, 
solid-state computer would count and 
time walking, jogging, and running-in- 
place steps so an exerciser working to 
a preplanned schedule would always 
know where he's at, how much farther 
he wants to go. 




Cleaner jet loosens dirt 

Connected to a high-pressure blower, 
narrow jets in this vacuum cleaner head 
would bombard stubborn dirt particles 
in hard-to-clean materials so dirt could 
be removed by suction. An inlet to the 
pressure line would let you mix solvent 
with the air stream to help dissolve dirt 
that doesn't dislodge. Carpeting and air- 
conditioning filters are likely candidates. 



The following patents have been issued on these inventions: Camp 
loader — No. 3,596.788 to A, Wille, Anchorage, Alaska; Paint pump — 
No. 3,676,010 to P. Kirch, Altadena, Calif.: Strap ridges — Design No. 
229,484 to D. Brown, Arlington, Va.; Jogging computer — No. 3,797,010 
to R. Adler, Washington. D.C. and R. Bax. Springfield. Va.; Cleaner jets 
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for vacuum heads — No. 3,678,534 to J. Hilbig, Chula Vista. California. 

Copies of patents may be ordered by number, from the Commissioner 
of Patents, Washington. D.C. 20231, at 50 cents each (Design patents 
are 20 cents). To write to an inventor, address him by name and patent 
number in care of the Commissioner of Patents. 







Warning; The Surgeon General Has Determined 



That Cigarette Smoking Is Dangerous to Your Health. 



Milds, 13 mg. "laf," 0 .9 mg. nicotine; Kings, 17 mg. ''tar," 1 .3 mg. nicotine; 
Longs. 17 mg. ''tar,'' 1 .2 mg. nicotine, av. per cigarette, FTC Report Mar. '74 



C IIOWN 4 WIUIAMSON TOIACCO COR^RATION 



Is cigdretid jL 

- ' * • lA-* ^ . *1 * * V . 

‘ ^ ‘ -4. .-lT '-' 

Come up to pure menthol KGDL 
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LOOK AND LISTEN 



By JOHNR. FREE 





Big picture show 

Viewing color TV on a giant 24'Square- 
foot screen is a lot like having a movie 
theater set up In your home. For several 
months now I've been watching life-size 
pictures in my living room with Advent’s 
VideoBeam 1000 projection TV, which, 
you may remember, was the subject of a 
cover story in Popular Science in Sep- 
tember of '72. 

VideoBeam has two parts: a 33-inch- 
high cabinet containing the TV receiver 
and three projection tubes, and a curved 
aluminum screen measuring A^-by-B^-^ 
feet. To feel the impact of how big that 
really is, look at my image silhouetted 
against the screen in the picture above. 
You can hang the screen on a wall or in- 
stall it on two L-shaped metal legs. With 
the projector eight feet from the screen, 
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images beamed from the red, green, and 
blue tubes merge to produce extraordi- 
narily bright, sharp color TV. 

Advent specifies screen brightness 
above 20 foot-lamberts. comparable to 
levels in movie theaters. Room light 
spoils picture contrast, but I've found 
that light levels can be quite high when 
lamps are off-axis (directed down or 
sideways). In addition to the bright im- 
age, viewers immediately notice the 
amazing detail on the screen. Example: 
After first setting up the 1000, I tuned 
in a baseball game. I was startled to find 
myself noticing the wood-grain texture 
of bats, visible in medium shots because 
of the image size, sharpness, and detail 
present. Thousands of details ordinarily 
missed in other scenes are easily ob- 
served on the giant screens. Also, the 
seven-foot (diagonal) screen heightens 
reality with Its huge expanse of brilliant 
color: green golf courses, blue water and 
skies, red sunsets, etc. 

The LightGuide projection tubes are 
the key to picture brightness and detail. 
They're sealed Schmidt "telescopes," 
complete with six-inch mirrors and cor- 
rection lenses, that project light from 
their 3.5-inch phosphor-coated targets 
instead of collecting light. (Other projec- 
tion systems under development for the 
consumer market merely project the sur- 
face of a conventional TV screen.) Care- 
ful circuit design has also eliminated 
visible scan lines, obvious on most con- 
ventional sets. Full DC-restoration cir- 
cuits make details black, when they 
should be, instead of gray. The optics 



and studio-monitor circuitry mean the 
resolution or detail you see is limited 
only by the quality of the input signal. A 
good signal is a must. Ghosts or inter- 
ference make viewing unsatisfactory. 
The screen (Kodak's Ektalite process) is 
highly susceptible to damage and finger- 
prints. It can't be touched— period. 

Advent will be turning out 40 of the 
$2495 VideoBeams daily within a few 
months. Dealerships are being gradually 
established nationwide, but until produc- 
tion can meet demand the 1000's won't 
be available in most major cities. A 
trained technician is needed to set up 
the system. 

Here come silent discs 

Recently I attended a press conference 
at a New York sound studio. Although a 
new type of record was being demon- 
strated, I couldn't hear the discs. I could 
hear only the music on the discs. The 
hiss, pops, and crackles audible dur- 
ing quiet portions of music and blank 
grooves in many conventional records 
were absent. These blank grooves were 
totally silent. 

DBX Inc. was premiering two new 
noise-reduction units that work with tape 
machines, or decode — and silence — spe- 
cially encoded discs. The DBX compres- 
sion/expansion process makes discs 
available with a phenomenal 100-dB 
dynamic range (difference between loud 
and soft portions). Ordinary discs are 
limited to a 60-dB dynamic range. Boost- 
ing the dynamic range of discs and tape 
can help restore the excitement of a live 
performance. 

Two record firms. Klavier and Creative 
World, have released a few DBX-encod- 
ed discs, and several other companies 
will also produce them. The discs aren't 
compatible, though. They sound poor un- 
less the music is electronically expanded 
after being compressed for recording. 

The $259 model 122 and $379 model 
124, for stereo and quad respectively, 
provide over 30-dB noise reduction when 
used for home tape recording. From what 
DBX people are saying. It may be that 
the DBX circuit, like Dolby B, will even- 
tually be included in consumer electronic 
products under license. 

Video-disc update 

MCA Inc. and N. V. Philips have agreed 
to join forces in producing a video-disc 
system. Instead of both firms manufac- 
turing a player (see article on page 92), 
Philips will produce the player/changer; 
MCA will make the discs. Licensing of 
the system is planned, too. HU 





%ce Hardware 
and I announce oar 
Save-at-Ace Sale.” 





Due to physical size and merchandising pdicies some stores may not have on hand ail Items illustrated in this advertisement Sale prices 
effective at partidpating stores through November 30. 1974 Check your Yellow Pages for your nearest Ace Hardware Store. 



A. The Indestro 4 1 Piece Tool Kit 

This 41 piece socket wrench and tool set gives 
you those tools most frequently used In car. 
motorcycle and boat repairs. Perfect for the 
home handyman or the professional mechanic. 
Model 86090 Reg. 32.95 only 19.97 

B. DuPont Giant Size Sponge 

A big sponge for big cleaning jobs. Extra large, 
cellulose sponge ideal for washing walls, cars 
and for use in other household projects. 

Mfg. No. 10-AReg. 1.26 only 88c 

C. Yale Residential Lockset 

Easy to install residential lockset is complete 
with three self-aligning, interlocking 
components providing greater security for 
your home. Model 5280 Reg. 13.10 only 6.49 

D. Weller All Purpose Soldering Gun Kit 
This 8 piece kit with dual heal soldering gun 
and accessories is ideal for home fix-it projects. 
Helpful ‘‘Soldering Tips” booklet included. 
Model 8200PK Reg. 14.95 only 10.99 

E. True Temper Rocket Hammer 

16 oz. hammer with chrome plated, boron 
steel shaft and comfortable cushion grip. The 
better way to drive a nail. Model A16 
Reg. 9.49 only 7.49 



F Dymo Dual Track Labelmaker 
The Labelmaker that personalizes and 
organizes things around the home. The kit 
includes two starter rolls of vinyl blue tape and 
orange marking tape. Model 1760 Reg. 4.99 
only 3.47 

G. Carborundum Handy Sander 

The Handy Sander saves hands and fingers, 
Designed to keep sandpaper away from your 
hands . . refillable sanding tool is perfect for 
wood, metal and plastic. Model RS40 Reg. 2.83 
only 1.99 Refills; Reg, 69c only 55c 

H. Arrow Staple Gun Kit 
Eight piece, multipurpose, powerful staple 
gun kit is an ideal gift for the handyman. 

Model T-50MP Reg. 23.35 only 16.66 

I. Cosco Folding Step Stool 
Cosco makes it convenient. This step stool 
with foam cushioned seat, chrome frame 
and safety treaded step. Folds to SVa” flat. 

Model 11-120 Reg. 17.50 only9.88 







Collision-sensing radar 
tightens 

seat belts automatically 



ENGINE 
MAGIC? 
NO... BUT IT 
CAN SEEM 
LIKE IT! 

RISLOKEisTHE EnRint* Treatment. It 
u-orks on the sound enuineerinB fact that 
a clean engine will out perform a dirlv 
one. Just add to mcjtor oil and HI.S* 
LONE will help remove the causes of 
sluggish power, noisy valves, rough idl- 
ing. poor starting, lost compression. HI.S- 
LONE is NOT a THICK cover up prod- 
uct. Instead. RISLONE gently and .safelv 
dissolves and dispers«‘s the varni.sh and 
gums found in all internal combustion 
engines, restoring the ability of moving 
parts t«* function correctly, through 
cleanliness and proper lubrication. 

RISLO.N'E treats the engine... not the oil 
...so inelude it with everv oil change to 
maintain better engin«‘ perf«»rmanee. 

The big quart can is “some kind” of bar- 
gain too. ..saves the cost of a ciuart of oil 
Trv RISLONE today! 




RI.SLONE National ('ham- 
pionship Racing Jacket only 
•S895 prepaid. Durable Nylon 
wash and wear. RISLONE 
yellow with black-red racing 
slripe.s. XS, S. M. L. XL. 

Send check or money 
order to RISLO.N'E Racing 
Jacket. The Shaler Company. 
Waupun, Wis. 53963 

THE SHALER CO. 

Waupun, Wisconsin 53963 
In C'uiiuda; Wam-n Pack.mim: fo. l.id. 
.Scurbitrnuuh, Onlario 



To be most effective in protecting 
you in a crash, auto seat belts 
should be snugged up tight while 
you drive. But most of us find it 
extremely uncomfortable to ride 
with the belts tightened around us. 
It makes it difficult to reach the 
dashboard knob.s, cigarette lighter, 
and the radio. 

Japan’s Nissan Motor Co., maker 
of the Datsun, has come up with 
what may be an ideal solution to 
this problem in its new experi- 
mental safety vehicle. The ESV 
contains seat belts that you wear 
loosely during normal driving, but 
they’re controlled by a radar sen- 
sor that tightens them up when it 
determines that your car is going 
to crash. And the system can also 
be used to trigger air bags. 

Nissan engineers developed it in 
collaboration with the Mitsubishi 
Electric Corp. The system uses a 
pulsed-doppler radar that mea- 
sures the distance between your 
car, or another object that you’re 
closing on. 'The radar works in con- 
junction with range logic circuits. 
When it senses that you cannot 
brake your car quickly enough to 
avoid a collision, the “preloaded” 
belts are automatical l.y tightened. 
If you’re able to maneuver so that 
a collision is avoided, the belts 
won’t tighten. The minimum closing 
.speed necessary to trigger the belts 
is 20 mph, and the system i.s trig- 



gered 20 to 100 milliseconds before 
an impending crash. 

The transmitting radar antenna 
is located in the right front comer 
of the car and the receiving anten- 
na is in the left corner. They’re 
canted upward so that they don’t 
mistake objects on the ground for 
a vehicle that you’re going to crash 
into. But they’re not aimed so high 
that they might accidentally pick 
up radar-reflected signals from 
tunnel or overpass ceilings. 

Radar-output signal is about four 
times smaller than the signal that 
would be required for continuous- 
wave radar, so there is virtually no 
possibility of biological harm. 

The narrowest detectable object 
the Nissan-Mitsubishi team select- 
ed for the radar to pick up is a 
highway lamp pole. The develop- 
ers reason that cars running into 
smaller objects will not usually 
cause harm to the occupants. But 
a light-pole collision can frequent- 
ly result in very serious injuries. 

Several of the Nissan ESV’s were 
crash tested in Japan and later in 
the U.S., and the system worked. 
The ESV is designed to insure the 
survival of passengers in crashes 
of up to 50 mph. 

A preliminary analysis of the 
Nissan-ESV crash tests in the U.S. 
indicates that passengers inside 
would have survived the test im- 
pact of 60 mph. BH 
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Linear motor 
mokes player 
^ "kid's stuff" 



The linear electric motor now moves 
on from Maglev trains and sliding 
doors to a new function: a clever 
portable record-player from Britain 
that has only one moving part, no 
brushes to spark and wear, and no 
delicate bits to be damaged in 
knock-about use. Simple construc- 
tion means low production cost, and 
battery life is nearly doubled be- 
cause of the motor’s high efficiency 
and the absence of friction drive. 

Conventional linear motors react 
against a fixed track to give straight- 
line motion for propulsion. Here the 
motor winding is hxed, and the re- 
action element is the circular turn- 
table, which is spun by the contin- 
uous pull of the magnetic flux. 

The motor is a simple iron core 
sandwiched between two folded steel 
plates. Interleaving “fingers” cut 



out of the curved outer faces of the 
plates form the poles. These face 
the inside of the turntable rim, 
which is lined with ferrite tape 
“printed” with a pattern of closely- 
spaced magnetic poles. 

Direct current from the batteries 
energizes the motor winding, and 
this is modulated by AC from a sol- 
id-state oscillator to create a pulsat- 
ing flux. The magnetic impulses at- 
tract the poles in the magnetized 
tape in a regular sequence, and oc- 
cur at a frequency that drags the 
turntable around at the correct rec- 
ord speed: 33 or 45 rpm. A resis- 
tor, in or out of the oscillator circuit, 
alters its frequency allowing you to 
choose rpm. A reed switch, actuated 
by poles in the ferrite tape, tells a 
comparator circuit when to start the 
oscillator so the platter always starts 
in the right direction. 

Though this unit is designed and 
sold as a toy, the linear motor shows 
promise for hi-fi equipment. The ab- 
sence of friction drive would elimi- 
nate turntable rumble, speed could 
be controlled precisely, and cost 
would be lower. 

Manufacturer of the player is 
The Mettoy Co. Ltd., 14 Harlestone 
Road, Northampton NN5 7AF, 
England.— Dowd Scott 




Oscillator controls the motor's speed. 




Turntable platter is only moving part. 
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The Marine Corps 
gives you 

as many educational 
opportunities 
as the Air Force, 
NavyorAm^L 



Ncnv^ what makes us different: 



It’s as simple as this: we are the 
Marines. A tough team to make. If it 
were any other way, you wouldn’t get 
all that goes with being a Marine: pride 
in our uniform, pride in the Corps, 
pride in yourself and what you can do 
...including reaching out and better- 



ing your education. The Marine Corps 
will help you go as far as your brains 
will take you. You can shoot for knowl- 
edge in a special field, a diploma, a 
college degree, even scholarships and 
tuition help. But first. . .you have to 
make the team. 



ar\^ LI 1^ Lc;ai 1 1 . « 

The Marines ^ 1^4 

We’re looking for a few good men. 






800-423-2600, toll free, for more information. (In California, call 800-252-0241.) 
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By HERBERT SHULDINER 





Previewing the '75 RV's 

The memory of the fuel crisis doesn't 
seem to linger on. That's the impres- 
sion I had when I attended the Mid- 
west Recreational Vehicle show at 
South Bend, Ind., recently, for the first 
showing of next season's motor homes, 
campers, and trailers. I expected to see 
a lot of scaled-down rigs designed to 
be towed by compact cars, or carried 
by small trucks. Well, there were a 
couple, including the 13-foot Trillium 
travel trailer (photo bottom left). 

But most of the emphasis was on 
big rigs, including the 33-foot Barth 
motor home (photo bottom right). It's 
so long that it has a rear tag axle to 
produce tandem rear wheels — neces- 
sary to support the overhang. 

Several spokesmen for recreational ve- 
hicle companies told me that the people 
currently buying their products have 
spurned small rigs and now want big- 
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ger and more comfortable models with 
more family amenities. 

Park and commute 

There's surprising interest in big 35- 
foot trailers — they're called park mod- 
els, because owners tend to park them 
at one campsite for long periods, even 
for a whole season, and commute to 
the rig as they would to a summer 
home. 

Even tent trailers are bigger and more 
luxurious for '75. Charles Grant, ad- 
vertising manager for Apache, says 
the public just hasn't responded to the 
small rigs his company and others 
rushed into production in reaction to 
the gas shortage. Apache is bringing 
out a new Roamer model that will 
have a hot-water shower system and 
toilet to meet the demand for more 
self-contained conveniences in what had 
once been a spartan rig. 



A champ from Champion 

Perhaps the most impressive new 
rig I saw at the show is Champion's 
new Woodsman model (top photo). It's 
even available with a four-wheel-drive 
option. The styling is the most out- 
standing we've ever seen from the sec- 
ond biggest motor-home maker. It has 
a delightful airy feeling when you're 
inside, and I particularly like the "sky- 
light" windows. The Woodsman is built 
on a Dodge ^-ton W200 pickup chas- 
sis with a 131 -in. wheelbase. It's pow- 
ered by a 360-cu.-in. engine, has auto- 
matic transmission, and rides on 8.75 
X 16.5 10-ply highway tires. The four- 
wheel-drive is not full-time. It must 
be engaged manually when you want 
to drive in this mode. 

We expect to be testing a produc- 
tion model of this new motor home 
shortly, and will report on it in a fu- 
ture issue. 

A Cobra — with a few bugs 

Also bowing in at the South Bend 
show was a new Cobra 31 -foot motor 
home (below) on an AM General front- 
drive chassis. This new chassis is pro- 
duced by a subsidiary of American 
Motors and has had a rough time get- 
ting into production. Rumors in the 
industry Indicate that AM General has 
some additional work to do on the 
chassis' brakes and handling before it 
will be ready for mass production. 

The Cobra 31 -footer may go into 
production early next year, however, 
If AM General can work out the mechan- 
ical bugs and produce enough chas- 
sis. The rig has the same sort of low- 
slung lines as the GMC motor home, 
only it’s much longer, of course. It has 
large windows, much like the GMC. 
and I like the panoramic view these 
provide. Cobra spokesman Randy Thrall 
says the rig will probably sell for 
around $30,000. 

The new rig is catted the Mardi Gras, 
and has a 401-cu.-in. V8 power plant 
and automatic transmission. Like the 
GMC, it has tandem rear wheels and air 
suspension. 






ti Cars like the Honda Civic don’t just 
happen. They are designed, engineered. 
Then somebody goes out and lives with 
‘ the prototype and then brings it back 
and screams for eight solid hours and 
' sends the designers and engineers back 
to their little drawing boards until they 
get it right. And they’ve gotten it right 

with the Civic.? J , 

Motor Trend (9/73) 



it The space utilization is marvelous: 
Civic drivers can compare feats of 
loading capacity the way racers talk 
lap times.?? 

Road & Track (’74 Buyer’s Guide) 

...the Honda Civic goes way beyond 
analytical reportage. The thing’s an 
almost mystical experience...?? 

Motor Trend (9/73) 



it This brilliantly conceived and exe- 
cuted sedan is the answer to basic 
personal transportation needs for the 
immediate and foreseeable future.?? 

Road Test (1/74) 



...the Civic is the perfect antidote to 
the gasoline shortage and runaway 
prices, the two most pressing problems 
with which we have to deal in 1974 
and the years ahead...?? 




tt Happiness is 32 miles per gallon.?? 

Hot Rod (4/74) 



CCDue to the relatively short 
wheel-base, the turning circle is 
small and steering response is 
quick. Just about all driving can 
be done without the need to repo 
sition the hands on the steering wheel, 
including 90-degree turns at street 



comers.?? 



Road Test (1/74) 



llThe amazing Honda Civic combines 
driver comfort, quality, sporty appeal and 
pure economy in the best match seen in 

the United States.?? . ^ , 

Motor Trend (3/74) 

tt It’s overall average in the CAR & 
DRIVER driving cycle... was 30.1 mpg, 
dropping to 27.6 mpg in the city... 
reaching a high of 39.7 mpg at a constant 
60 mph. You will find that you have to 
drive very hard indeed to fall below 27 
mpg on the road . . .?? 

Car & Driver (9/ 74) 

CC It did 0-60 in just over 14 sec and had 
a top speed of over 90 mph, all the while 
doing an even 30 miles per gallon of 
fuel.?? 

Road & Track (’74 Fuel Savers Issue) 



Road Test (1/74) 

tt.. .once in each generation of new 
cars, an automobile appears that is so 
right for its time and application that it’s 
a wonder all cars that follow aren’t 
carved... in its image. The Honda Civic- 
how shall I put it?— is a revolution on 
wheels, and, boy, does it work!?? 

Motor Trend (9/73) 



The Honda Civic. 
Enough said. 



I 1974 American Honda Motor Co Inc For a tree mileage calculator write American Honda Molor Co Inc Dept niPS Box SO Garoena California 90247. 
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DETROIT REPORT 



By JIM DUNNE 



Ford's SC in two years? 

Two V8 engines, a 400- and a 350-cu.- 
in., have been converted to stratified 
charge operation at Ford, and could 
be ready for production within two 
years. But you won't see them unless 
the government eases some emission 
standards. Ford engineers say the SC 
design will deliver 25 percent more fuel 
economy with no noticeable loss in per- 
formance. They are now waiting to see 
what kind of oxides-of-nitrogen emis- 
sion-control standard the EPA will set 
for future years before committing the 
engine to production, for the SC pro- 
duces more NO^ than current engines. 
The big difference drivers will note be- 
tween the SC and present car engines 
is a certain harshness of operation 
caused by the combustion process — the 
SC's more precise burning technique. 
The effect is difficult to describe but 
easily detected when comparative driv- 
ing tests of both types are made. 

Half-years are big 

It used to be that all the important new 
models were introduced in the fall of 
the year. Then the half-year introduc- 
tion practice grew. This year the auto 
industry plans the biggest half-year In- 
troduction in its history. Three signifi- 
cant new car types will be introduced, 
and numerous additions to existing lines 
will be made. The big three are the 
Cadillac small car — code-named La- 
Salle, though one source says it will be 
marketed as the St. Moritz; the sporty 
subcompact Pacer from AMC; and the 
rotary-powered version of Chevrolet's 
Monza. In addition for 1975V2> you'll 
see a notchback Monza and a new 
Laguna S-3. The practice of introduc- 
ing half-year models began with little 
formal planning — most of the first mod- 
els were rush jobs that got into produc- 
tion earlier than first planned. But now 
it looks as though the auto industry 
has made the event an institution. The 
companies get better exposure for the 
half-year models, since they do not 
have to compete with a full lineup of 
model introductions. They also spend 
less for the production machinery by 
avoiding the peak demand periods. 

No RV's from Ford this year 

FoMoCo has put its recreational-vehi- 
cle programs on the shelf for another 
year, while waiting to see how the mar- 
ket rebounds from the traumatic effects 
of the fuel crunch. "It hasn't come 



back that much." says Ford president 
Lee lacocca about the new surge in 
RV sales. Ford has plans to get back 
into the market, with a slide-in camper 
for pickups and a motor home of its 
own design, when the buyers once 
again show interest in RV's. But the 
way it looks now, it will be sometime 
in 1975, at the earliest, before the 
company will make a move. In the long 
run. there's little doubt that the RV 
market will gain strength. "It's a 
growth area." says a Dodge official, 
"and we plan to stay in there." 

Rotary is wanted 

The delay in the introduction date of 
GM's rotary engine has not dampened 
the enthusiasm of GM officials. Origi- 
nally planned for a debut in mid-1974, 
the engine is now expected to be on the 
assembly line early in 1975. Chevy has 
the inside track to offer it exclusively 
in the Monza, but Olds is still hoping 
that it will be made available for its 
Starfire model as well. "You can't help 
being enthused about it." is the way 
one Olds official described the Wankel. 
"I wish we had it.” At Chevy, the en- 
thusiasm of one top official is just as 
strong: "There's just something differ- 
ent about the engine that you can't put 
your finger on, except to say it's better. 
That's the feel you get when driving." 
Under the present planning, GM could 
quickly reach a rate of 450,000 
GMRE's annually once the engine is in 
production. 

Be prepared for anything 

That's the byword in future design stu- 
dios and product-planning offices around 
Detroit. The experts are guessing which 
way the market of the last half of the 
1970's will go, and they're hedging 
their bets. Chevrolet is an example. 
Plans now call for a mini-compact 
that will be introduced in 1977. The 
Nova line will be redesigned at about 
the same time, and get smaller, carry a 
106-inch wheelbase instead of the pres- 
ent 111 inches. These moves will 
squeeze the Vega out of the picture. 
Another part of the plan is to expand 
the Monza line and add a notchback 
and station wagon. But in case anything 
changes drastically in the market, Chevy 
has alternate plans for all these cars. 

Ford is prepared 

To cover the future market. Ford is 
dividing its production 60/40 between 



small and big cars. That's for the 1975 
model year. But Ford says it can 
change that ratio quickly if the demand 
for big cars returns to former levels. 
Ford has the biggest commitment to 
small-car production of the big three 
auto makers, but GM and Chrysler are 
switching their plans, too. What if the 
market does swing back to big cars? 
The auto companies are now ordering 
flexible production machinery that can 
produce parts for both big and small 
cars so that they'll never again be 
caught with a rigid building plan. It 
costs more for the new equipment, but 
the executives think the cost is worth- 
while, especially since they are unsure 
of future market needs. 

GM's corporate engines 

Actually they've been around for a few 
years, but now the idea of building 
"corporation" engines instead of "divi- 
sion" engines has caught on like never 
before. Chevrolet is building the straight 
six for Pontiac and Olds, and the alu- 
minum four-cylinder for Pontiac's 
Astre. Pontiac is the supplier of Olds' 
new 400-cu.-in. engine, while Olds is 
building a new 260-cu.-in. V8 for Pon- 
tiac's Ventura. And Buick is the sup- 
plier of the V6 that is used in the Olds 
Starfire. The sharing of engines will in- 
crease. Even Cadillac is getting into the 
act with a 350-cu.-in. engine for its 
compact model on the way from one 
of the other GM divisions. Eventually, 
all GM engines will lose their division- 
al designation. 

On again, off again 

It seems the Chrysler Corporation can't 
come to a solid decision on whether to 
make a small car. The subcompact pro- 
gram has been set aside once again. 
The company has been mulling over 
the advantages of building a subcom- 
pact for at least six years, as reported 
earlier, but has never gotten past the 
proposal stage. Latest holdup is the 
fear that a smaller car will detract 
from the success of the current Valiant 
and Dart. And if there is one thing 
Chrysler wants to do it is to keep its 
present small cars at the forefront of 
its marketing schemes. With all this de- 
lay, though. Chrysler may realize a big 
gain. Both Ford and GM are planning 
new models that will sell below the sub- 
compact market, and this is an area 
where Chrysler can compete in safety, 
without endangering the Impact of the 
compact-car lines. SI] 
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"WHEN THE CAR’S RUNNING GOOD, I FEEL 
GOOD, AND DELCO MAKES ME FEEL GOOD." 



This is Laurie Keegan 
of Los Angeles, a reg- 
ular Delco customer, 
prepping her '65 Cor- 
vette for her club’s ac- 
tivities— from leisurely 
touring to competitive 
events at Riverside. 

“I joined the Corvette 



Club to learn more 
about my car ... I do 
most of my own tune- 
ups ... my Delco parts, 
my points, especially, 
give me good ignition 
. . . it is a lot of work . . . 
But it’s fun . , . and I al- 
ways stick with Delco." 



Running your car at 
Riverside may be a bit 
unusual. But relying on 
Delco is not. Every GM 
car built in the U.S. 
gets off to a good start 
with Delco. And Delco 
provides the same 
quality tune-up parts for 



many foreign and virtu- 
ally all domestic cars 
on the road. 

Do it yourself like 
Laurie. Or have your 
Delco serviceman get 
you in tune. 

But always be sure 
to say "Delco.’’ 



DELCO TUNE-UP PARTS. 

LOOK FOR OUR SIGN ON A CORNER NEAR YOU. 




AC-Delco 

OMTiir'dGov'itUiwsCovT. - 








Warning: The Surgeon General Has Oeiermined 
That Cigarette Smoking Is Dangerous to Your Health. 






Marlboro Red or Longhorn lOO’s 
yon get a lot to like. 



Copyrighted material 



.-I 


■1 




S 

ttriM 



straight talk on 

emergency 

power 

for your house 



A pro advises about size, 
location, fuel, hookup, 
features, and prices of 
home-emergency generators 



By E. F. LINDSLEY 

Snow swirls down hour after hour, 
piling up on roads, trees, utility 
wires. Suddenly your lights flicker 
out, the kids yell that the TV has 
gone dead, and your wife watches 
the glow fade from stove burners. 

At first there’s no real emergency. 
Then the house grows cold while 
food in the refrigerator and freezer 
begins to warm up. This could be a 
long one and you’re helpless— not 
even a little portable generator to 
keep essentials going. 

Snowstorms, sleet, ice, tornados, 
floods, hurricanes, earthquakes, and 
asvsorted power-system failures are 
infrequent. But when they come the 
result is discomfort, extra expense, 
and even .serious danger. 

Increasingly, the makers of small 
engine-powered generators are 
bringing out models especially de- 
signed for home emergency use. 
You’ll find familiar names on their 
identification plates: Generac, 

Homelite, Honda, Kohler, Mc('ul- 
loch, Onan, Sears, Wards, Winco, 
WinPower. Some of the newest are 
shown in the photos. You can get 
the specifications of many others 
from brochures available at hard- 
ware and appliance stores, and from 
mail-order catalogs, or by writing 
directly to the companies listed at 
the end of this article. 

You can buy many portable pow- 
er plants intended for power-tool 



and recreational use with full-load 
output ratings of 1000 to 5000 
watts. But their suitability as home 
emergency generators varies. Just 
because a l^)0-watt putt-putt gen- 
erator will run an electric drill, saw, 
or string of lights doesn’t mean it 
will handle a house-size load. 

Rule One: Figure out how much 
|X)wer you need. 

This depends somewhat on where 
you live. If you’re far enough 
north so that it’s below freezing for 
long periods, keeping warm and 
preventing plumbing freeze-ups 
may be vital. In warmer climes you 
may worry about freezers, well 
pumps, even air conditioning. 

Add up the necessities 

How do you pin down your real 
power needs, since most of us won’t 
spend what it takes to handle the 
full electrical load of our homes? 
Here are the necessities for most 
houses: 

• Heating. Automatic oil and 
gas furnaces have electrical controls 
plus blowers or circulating pumps. 
If you have electric heat, a genera- 
tor with enough output to run it 
would be impractically big and ex- 
pensive. 

• Well pump. Millions of sub- 
urban and rural homes depend on 
well water. 

• Sump pump. If water starts to 
flood your basement during heavy 
rains, a generator could be vital. 

• Refrigerator and freezer. Left 
tightly closed, they may hold for 
days. But anything over 24 hours 
is a gamble. 

• Cooking. Forget big electric 
ranges, ovens, hot-water heaters. 
Use a hotplate, electric fry pan, 
toaster, coffee pot, or soup pot. 



You should expect your emer- 
gency generator to keep your fur- 
nace running, well-water moving, 
freezer and fridge cold, a few lights 
on, some hot food on the table, and 
perhaps your basement dry. But 
you may not be able to let all of 
the automatic devices work auto- 
matically or all at the same time. 
Learning to stagger loads is part 
of living with an emergency gen- 
erator. 

You can add up the wattage 
needs of typical electrical devices 
by using the table included in this 
article. But some realistic rules of 
thumb will do almost as well. For 
example, if you have a 100-amp/ 
240-volt service you can theoretical- 
ly manage a 24-kilowatt load ( 1(X) 
X 240 = 24,000 ) . This ignores tech- 
nicalities like power factors, line- 
voltage drops, and so on. If you 
turned on every electrical device in 
the house at once you might strain 
even this capacity, but an average 
evening load might be 10 to J2 kw. 

Actually, very few people buy an 
emergency plant over five kw. The 
big ones just cost more than most 
homeowners can afford, so some- 
thing has to give and some loads 
have to be staggered, (’ross off 
the electric water heater and elec- 
tric stove first. Then stagger really 
heavy-draw items like well pumps, 
sump pumps, hot plates, garbage 
disposers, and air conditioners. 

My guess is you’ll find you need 
just about 5000 watts. That doesn’t 
mean you can crank up your faith- 
ful generator and let everything run 
without further attention for sev- 
eral days. First, five kw is your 
generator’s full-load capacity— ade- 
quate for off-on use. But not for a 
Conlinued 
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SEAGRAM DISTILLERS I'O.. K.Y C. AMERICAN ttl! 



The Seven'll Gder. 



t 



. 




When you make your own 
cider, it just doesn’t taste 
like ordinary cider. 

It tastes like apples. 

So fresh and crisp, you 
could almost bite into it. 

Yet, good as it is, we 
suggest you go it one better. 

By mixing the fruit of your 
labor with Seagram’s 7 Crown, 
over lots of ice. 

It’s a taste as brisk and 
breezy as autumn itself, even 
if your cider isn’t homemade. 

The Seven ’n Cider. 

A drink with a catchy way 
of making friends, made 
with the whiskey America 
likes best. 

Seagram^ 7 Crown. 
It's America's whiskey. 



Just toss 1' j ounces of Seagram’s 7 Crown into a 
mugful of ice, ami stir in G ounces of fresh, sweet apple cider. 







SsOas^sGb 



NEW FREEDOM OF SPEECH on your phone 

Shack’s DUoFONE 



with Radio 
electronic telephone amplifier 



Amplifies calls to 
room filling volume 



EKSCuMvas — everyone cen 
loin in conference cells 



Mom — cells ere no 
longer en Interruption 



Deo — leiR while you 
enjoy your hobby 



New 1975 
Radio Shack Catalog 

OVER 2000 PRODUCTS 
EXCLUSIVES ON EVERY PAGE 
BEAUTIFUL FULL COLOR 

Stereo • Quadraphonic • Phonographs 
TV Antennas • Radios ■ Citizens Band 
Kits • Amateur Radio • Tools 
Auto Tune-Up • Batteries • Wire 
Test Instruments • More! 



164 pages of the finest m 
home and hobby electronics 
Respected names like Real- 
istic. Micronta. Archer. 
Science Fair — and they re 
available only at Radio 
Shack stores and dealers 
nationwide! See what s really 
new in electronics 



SEND FOR YOURS TODAY! 
FILL OUT COUPON BELOW 



Hands-free use— talk and listen as if 
the other party were in the room with you 

DU<5FONE'“is the first low-cost amplifier system that lets you 
write, work, even walk around as you talk on your phone. Its 
ultra-sensitive microphone picks up your normal conversational 
voice from anywhere in the room. And its solid-state amplifier 
lets you hear callers as clearly as listening to a radio. Volume 
control, reliable battery operation, stylish molded enclosures. 
Our Jack-ln-A-Plug makes installation instant with most phones. 
#43-270. There's only one place you can find it . . Radio Shack! 

Freedom of travel, too! 

DUoFONE automatic telephone answerer 



Never miss another call while 
you're away. DUoFONE an- 
swers up to 20 calls with a 
1 5-second message recorded 
in your own voice And it 
records each caller's reply 
Change your message any- 
time using the built-in record- 
er With batteries, adapter lor 
hookup to most standard pri- 



1975 

Catalog 



Mail to Radio Shack, P. O. Bos 1052. 
Ft. Worth. Tasas 76101 (Please print.) 



City. 



pLI-1 1...1J 



vatelinephoneswith- 7Q95 
outrewiring #43-250 • ^ 



Customer-owned equipment connected to telephone 
company equipment may be subject to local tariff. 






Master Charge or 
BankAmericard at 
participating stores 



Radio /haoK 

A TANDY CORPORATION COMPANY 

3000 STORES • 50 STATES • 8 COUNTRIES 
Retail prices may vary at individual stores 





Portable 2Vi*kw generator by Home* 
lite doubles as occasional power source. 
Economy-priced set weighs 75 pounds. 



would certainly stall the generator. 

Rule Two: Get a generator with 
reserve capacity. 

Continuous loads should add up 
to 80 percent or less of the genera- 
tor’s rated capacity. It will then 
carry them comfortably. The 20- 
percent margin will take care of 
most motor-starting demands and 
heavy transient overloads. 

You will still have to control 
manually some major motor-start- 
ing loads that normally cycle on 
automatically. To do this you must 
know which house circuits feed 
which devices, and where to switch 



Light-duty two-kw McCulloch could 
power a few appliances directly. It's not 
made to kick off big motors. 



them on and off when necessary. 

Suppose, for example, that wa- 
ter from the faucet slows to a trick- 
le and the well pump is about to 
cut in to repressurize the water 
tank. But the freezer or fridge is 
running. Switch off the well-pump 
circuit and let the freezer or fridge 
finish its cycle. When it does, 
switch off freezer, fridge, furnace, 
sump pump, and other circuits with 
heavy-draw devices that might 
come on automatically. Then 
switch on the well pump and let it 
rebuild water pressure. 

Continued 
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Mobile four-kw generator (above) rolls 
outside when needed. Pigtail output 
cord plugs into permanent feed-in box 
on wall. Slab-mounted five-kw unit 
(right) has metal housing, big oil-storage 
tank beneath. Both models by Generac. 



Fiberglass top covers five-kw Onan. It 
has electric-start, five-gal. gas tank, 
feeds power to switch behind meter. 



steady pull hour after hour, which 
would certainly shorten the life of 
engine and generator. 

Second, since motors will be part 
of the load, and they require a lot 
of extra power for starting, you’ve 
got to have some reserve to handle 
that surge. If you hit the line with 
a well pump or fridge motor while 
the generator was running right up 
to rated capacity, you’d notice the 
lights dim way down and the en- 
gine labor. The motor might kick 
its circuit breaker on overload or 
bum out, or the generator might 
stall. Two motors starting at once 








Author's home-built set vents through 
wall, uses natural gas or gasoline. Crank- 
case fumes are piped to carb intake. 



From personal experience with 
five homes in Florida and Wiscon- 
sin, I’ve found that five kw will 
handle basic needs quite well. 

Hooking up 

There’s no question that having 
a licensed electrician install a UL- 
approved transfer switch— like the 
one Onan sells with its Model 
5.0CCK generator— is the best way 
to feed emergency power into your 
house. One pull on the lever dis- 
connects the main line and con- 
nects the emergency set. It’s safer 
for you, repair crews working on 
nearby utility lines, and your gen- 
erator. A transfer switch prevents 
you from: 

• Running generator power into 
a circuit already energized by out- 
side utility-generated electricity. 
Result: you don’t destroy genera- 
tor, damage your house wiring, or 
injure yourself. 

• Connecting your generator to 
a live line when it’s not running. 
Result: no damage to generator. 

• Feeding generator power into 
outside utility lines. Result: you 
don’t run the risk of electrocuting 
a lineman making repairs. 

'There are even some large emer- 
gency generating sets that start the 
generator engine and switch current 
onto the line automatically when 
power lines fail. But they’re very 
expensive, tricky in operation, and 
require regular maintenance by 
skilled technicians. They’re not 
practical for home use. 



What about the other end of the 
scale— portable generators with re- 
ceptacles for extension cords and 
the power cords of tools or small 
appliances? You might be able to 
run one outdoors and power a freez- 
er or important pump through a 
long extension cord. But they have 
neither the capacity nor the wiring 
to effectively or safely power your 
whole house. 

Your best bet is a permanently 
installed, manual-start generator of 
substantial output, properly con- 
nected to a transfer switch. 

Ideally, an emergency generator 
should be in its own shelter out- 
side the house, yet fairly close to 
the entrance service to keep the 
feeder cable short. Installing it in 
the cellar or attached garage is ap- 
pealing: You could reduce engine 
noise to an acceptable murmur with 
good muffling, and pipe the exhaust 
outside. You would also have to get 
rid of the crankcase blowby, which 
can turn air in a small space blue. 

This soimds great, but there is 
just no safe way to refuel a small 
generator with gasoline in your 
basement or garage. And both en- 
gine and generator need a constant 
flow of cooling air to stay healthy. 
For both these reasons, an outdoor 
location is best. On the other hand, 
starting a stone-cold engine outside 
after it has sat unused for months 
can be aggravating, hence the shel- 
ter suggestion. 

Choice of fuel 

Straight gasoline is fine for small 
portable plants and outages of four 
or five hours. After that, refueling 
becomes annoying. 

Storing gasoline is always a prob- 
lem. If you keep it cool and add a 
stabilizer like OMC’s 2-t4 or Sta- 
bil, you can expect six months of 
trouble-free starting. I always keep 
a few cans of starting fluid (ether) 
on hand to help kick off a stubborn 
engine. Both precautions can save 
you from becoming a cranked-out 
wreck. 

In a prolonged outage, you may 
need 40 to 50 gallons. This is too 
much to store and, worse yet, local 
pumps will be shut down just when 
you need more gas. 'That’s why my 
personal choice for a short outage 
is gasoline, while for a long one 
it’s natural gas. 

If you don’t have natural gas 
piped in, a 100-pound bottle of pro- 
pane gas will do as well— and it 
doesn’t deteriorate in storage. All 
the engine needs is a gas carburetor, 
or a gasoline carburetor with a pipe 
tap above the throttle to screw a 
gas inlet tube into; a gas regulator 



to control flow and pressure; and, 
for propane only, a vaporizer to 
convert liquid propane to a gas. 

If you’re looking for a heavy- 
duty generator set, perhaps for a 
vacation home, the best bet is a 
water-cooled engine like mine. It 
ran for 10 years, 24 hours a day, 
seven months at a time, on natural 
gas. A diesel is great but costly. 

'The big jobs have several advan- 
tages besides greater capacity. 'They 
turn at 1800 rpm ( instead of 3600) , 
which means longer life, less noise, 
and more accurate frequency con- 
trol, They also have field-control 
circuits that allow brief periods 
when output exceeds the genera- 
tor’s rating— to handle motor-start- 
ing surges, for example. 

When you’re shopping for an un- 
der-5000-kw generator, incidentally, 
it’s worth the effort to look for one 
with reserve capacity. And remem- 
ber that in practice it takes at least 
two engine horsepower to produce 
one kilowatt. Expect to pay $150 
to $600 for a small portable genera- 
tor, from $6(X) to $2000 for a five- 
kw mobile or stationary model. 

When you average the cost over 
five or 1() years, it’s fairly lowcost 
outage insurance. El 



Typical wattages of appliances 



Air conditioner (room) 


860 


Clothes dryer (electric) 


4850 


Dishwasher 


1200 


Freezer (15 cu. ft. frostless) 


440 


Furnace (gas-fueled) 


600 


Furnace (oil-fueled) 


1200 


Hot plate, frying pan, grill 


1200 


Portable space heater 


1300 


Pump (sump, well) 


600 


Radio 


70 


Refrigerator 
(12 cu. ft. frostless) 


320 


Refrig.-freezer 
(14 cu. ft. frost.) 


610 


Stove (each burner, maximum) 


1100 


TV 


55-300 


Washer (automatic) 


510 


Waste disposer, 
trash compactor 


440 


Water heater 
(standard electric) 


2470 



Manufacturers' addresses: Generac 

Corp., Box 8. Waukesha, Wis. 53186; 
Homalite Mfg. Corp., Port Chester, 
N.Y. 10573; Honda Power Products 
Div., 100 West Alondra Blvd., Gardena, 
Cal. 90247; Kohler Co.. Kohler. Wis. 
53044; McCulloch Corp.. 6101 W. 
Century Blvd., Los Angeles, Calif. 
90045; Montgomery Werd & Co., 619 
W. Chicago Ave., Chicago, III. 60607; 
Onan. 1400 73rd St. N.E., Minneapolis, 
Minn. 55432; Sears, Roebuck & Co., 
Sears Tower, Chicago, III. 60684, Win- 
co Div. of Dyna Technology, E. 7th 
at Division St., Box 3263, Sioux City, 
la. 51102; WinPower Mfg. Co., New- 
ton, la. 50208. 
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Free help in getting 
the most car 
for your money. 

Now when you need it most. 



We listen. 

And we know that these days many people are 
concerned about what’s happening to the buying 
power of their dollar. Inflation. Rising costs. 

If you’re in the market for a new car, these con- 
cerns may be complicated by the number of new cars, 
new models, accessories and equipment to choose 
from in 1975. 

So to help you buy the right car in 1975, we offer 
comprehensive information designed to show you 
step-by-step how to make every car dollar count. 

It’s called “Car Buying Made Easier." And we'd 
like to send it to you . . . free. 

Step One discusses the advantages and disadvan- 
tages of different sizes of cars. So it can help you 
choose the size car that best matches your family 
requirements and driving needs. 

Step Two is all about options. It discusses the dif- 
ferent options available in 1975. and what they can 



do for you. And it will help you choose the ones that 
meet your wants, and your needs. 

Step Three includes the prices for all 1975 Ford 
Motor Company cars and options. 

Step Four contains valuable information to help 
you get the most out of your new car in terms of 
value and economy. 

Step Five is a handy, personal checklist that you can 
use to itemize all the things you want in a car before 
you visit the dealership. 

And when you mark the appropriate box in the 
coupon, we’ll send full-color information about the 
Ford Motor Company cars that most interest you. 

The 1975 edition of “Car Buying Made Easier.” It's 
free help in getting the most car for your money. For 
your copy just fill out and return the coupon to; 

Ford Motor Company Listens, P.O. Box 1975. 

The American Road, Dearborn. 

Michigan 48121. 




p.has a better idea 
(tee listen better) 



Peanut hi^ 

who needs all 
those big boxes? 



By DAVID SCOTT 

Want a tiny stereo system that you 
can buy in sections and assemble 
yourself to keep the cost down? 
Sinclair Radionics in Britain has 
the answer in its modular Project 
80 design scheduled to come to 
the U.S. next year. It fills the 
gap between start-from-scratch kits 
and normal fully completed equip- 
ment, and it requires little technical 
knowledge or skill. 

There are six miniaturized, self- 
contained modules: a preamplifier 
and control unit, active filter, 
power amplifier, and power supply, 
plus an FM tuner and separate 
stereo decoder. All except the power 
amplifier and power supply are 
housed in small matte-black boxes 
with a standard section of only 
two-by-% inches, and with lengths 
varying from just 1% to 1014 inches. 

These slim units with slider and 
pushbutton controls are designed 
for surface mounting. Attach them 
to the face of a turntable, speaker 



cabinet, on two adjacent sides of 
a boxy table lamp, or, as we’ve 
done, on a narrow strip supported 
by a base for an interesting desk- 
top design. You name it— they can 
go almost anywhere. 

Each unit comes with a drilling 
template, and is secured from be- 
hind. Other holes are aligned for 
pins projecting from the back of 
the printed circuit where connect- 
ing wires are soldered. The ampli- 
fiers and power supply come as 
uncased circuit boards of similar 
compactness, and can be fixed in- 
side an enclosure or hidden under 
a shelf. 

The cost is low 

A complete system including a 
pair of 25-watt amplifiers for ste- 
reo sells for about $150 in Britain. 
But you can begin at around half 
that figure with just the basic 
units, then add the trimmings when 
there’s spare cash. Individual units 
range from $16 to $30. 

The stereo preamp and control 




This desk-top hi-fi is just one application for the miniaturized system. 
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module has button-selected inputs 
for external magnetic and ceramic 
pickups, tape, and FM-tuner mod- 
ule. 'The amazingly compact radio 
tuner is smaller than a pack of 
king-size cigarettes emd has one 
integrated circuit with 26 transis- 
tors. No fine-tuning indicator is 
needed, since the switchable auto- 
matic frequency control is broad 
enough to pull in from 600 kHz 
on either side. 

Practical problems 

Sinclair has an excellent con- 
ception of what modular hi-fi means. 
However, there are a few points 
to be aware of once you start as- 
sembling the components. 

If you use the supplied tem- 
plates to drill the wiring and 
mounting holes, check them against 
the module first; one of ours didn’t 
come close. And, in case you haven’t 
noticed from the photos, there is 
no ON-OFF switch— plan room in 
your front panel to install one. 

Finally, read the directions care- 
fully and fully before starting. 
The schematic neglected to men- 
tion that you must install a resis- 
tor (not supplied) at the tuner, 
and that the tremsformer in the 
large power supply, along with the 
output coupling capacitors on the 
large power amp, must be ob- 
tained and wired in separately. 

But if all that worries you, Sin- 
clair also makes a kit containing 
a preamp, twin amplifiers, power 
.supply with transformer, and a 
“masterlink” board as a junction 
box for connectors. In Britain this 
sells for about $80. Project 80 
will be distributed here by Sin- 
clair Radionics, Inc., 375 Park Ave., 
New York, N.Y. 10022. BE 




Stereo-decoder module, like others, can 
be bought and added separately. 






Open range or target range 
(CO2 fun from Grosman) 

Three Grosman classics tailored to your own style. Whether the 
subject is plinking, serious target shooting or fanning Western-style 
Grosman GO? power makes hand gun fun practical for everyone. 





TOPPER 
SHOTOm 
MODEL SE 



t dlngto shot 12, 20 orf 
F 1 jl10 (aug« shotgun ^ 
F chambarad for 2H" ^ 

V ant T ahallB. Also 16.^ 

■ gaoda chambarad for 
I 211' thalls. Features ; 
f Includa tattaid)usiaa 1 

barrel lock, pe a Wff : 
shall ajactlon, il^ 
bounding hwamd^ 
Avallabla In f ell oa H l ig i; 
gauge, barrel lengOt ] 
^choka comblnatlona: ^ 
m 12/36' Full; 12/3T j 

V FuU: 12/30" Full: 12/ ' 
2T Fun:12/2rM^' 

20/2T Full; 20/flFt 
Mod.; 10/28* Mod.ri 
r .410/28* Fulfc ^ 



SynAol of 
quaMy firearms ^ 
since 1871... 



For complete information on H & R 
rifles, shotguns and revolvers, send for 
catalog. Write Dept. PS1174 



TT arrington 

Sl icha.i»d»ori, Inc. 

Industrial Rowe 

Gardner. Massachusetts 01440 U.S.A. 





Fuelmaster system resembles other r< 
mote central air-conditioning system^ 
Control unit is mounted inside house. 




SUPPLY 
PLENUM 
FUELMASTER 
CONTROL UNIT 
\ 






1 2-STAGE 
THERMOSTAT 



r 



Control unit is heart of 
system. It allows central 
A/C unit to act as heat 
pump in mild winter. 



This air-conditioning system 
gives the furnace a hand 



Like other central air-conditioning 
systems. Lennox’s Fuelmaster has a 
remote outdoor unit with refriger- 
ant lines that lead to a coil placed 
in the supply plenum of your fur- 
nace. But there’s a big difference: 
This new system can save on fuel 
costs in the winter. 

The Fuelmaster system has a 
control unit that allows the remote 
A/C system to function as a heat 
pump. (See “Will Heat Pumps 
Make a Comeback?” I PS, Oct. ’731 
for a discussion of the advantages 
of heat pumps. ) 

A heat pump operating in the 
heating cycle is basically an air 
conditioner circulating the refriger- 
ant backwards, so the inside coils 
become hot and the outside ones 



cold. This effect in the Fuelmast^ 
system is accomplished by an ele 
trically operated reversing vah 
that diverts the refrigerant flow i 
opposite coils. 

It’s a two-stage system. Durir 
mild winter days, the heat pun- 
handles all heating needs. Whc 
outdoor temperature drops to tl 
“balance point” (heat loss equa 
heating capacity), a two-stage i: 
door thermostat activates the fu 
nace (second stage), and a reli 
de-energizes the heat pump. 

When this second stage is cor 
pleted and plenum temperature h 
cooled to 90° to 100°, a relay tun 
the heat pump on again to mai 
tain temperatures until full heat I 
required again. £ean Powell 
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Materials required for filling tires in- 
clude two-part BykFil mix, pressure pot, 
hose, clamps, and mixing vessels. 



For bike tires: 
fiil 'em up 
with rubber? 




BykFil mixture is forced under 30 hung up to avoid flat spots while rub< 

pounds' pressure into bike tire. Tire is ber cures. It usually takes eight hours. 



Punctures have plagued cyclists 
ever since they began putting air 
into tires. Now there’s a cure: a 
resilient rubber called BykFil that 
replaces all the air in the tire, end- 
ing leaks forever. BykFil isn’t a 
do-it-yourself item; it’s injected by 
bike shops. 

Using new clincher or sew-up 
tires with lots of mileage left, a 



hypodermic needle is inserted into 
the tread opposite the valve. The 
two-part BykFil mixture is injected 
through the valve stem. When the 
BykFil begins to bubble out of the 
needle, the hypo is removed and 
the fluid allowed to flow until all 
air is displaced. A screw is driven 
into the needle hole, pressure is 
raised to 30 psi, and the tire is left 



to cure for at least eight hours— 
hanging free to prevent flat spots. 
• Used in 27-by-lV4" bike tires, 
the most common size on 10-speeds, 
BykFil adds about two pounds to 
the weight of your bike. Suggested 
price for a treatment is $6.45 per 
tire. The equipment is made by 
Synair, Box 1087, 'Tustin, Calif. 
92680.— Jim Davis 




Here’s how 
Bart Starr feels 
about his favorite 
chain saw...the 

STIHL 015 



OAKLAND, NEW JERSEY 07436 



STIHL AMERICAN, INC. 

107 BAUER DRIVE 



WATCH FOR 

BART STARR ' ' 

AND HIS FAVORITE V.. 

STIHL CHAIN SAW 
ON CBS & ABC FOOTBALL. 



Like most professionals I go for super per- 
formance and top quality in the products that 
I use. That’s why I go for STIHL! 



For my money, you just can’t beat this 
little STIHL 015 Automatic ... in power, 
or the super-value features that it offers. 



Like -an automatic gear-driven bar 
& chain oiler that actually programs 
proper oil delivery ■ a dependable 
precision-made all bearing engine for 
longer life ■ a big multi-baflle muf- 
fler for quieter operation, and large 
metal and fan-cooled fuel & lubrica- 
tion tanks (no plastic structural parts) 



Visit your local STIHL dealer and ask 
him to show you what this little STIHL 
015 automatic can do . . . 
and get a free autographed 
picture of me. 
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AUSTIN MARINA: The British know how to breed greatness in cars. 
And into this remarkable Marina have been bred some of the nobler traits 
that make the British Leyland family so renowned. For instance, Marina has 
the sporting heart of our MGB-the race-proven 1800 c.c. engine! Marina 
has positive rack and pinion steering like our Jaguar. A 4-speed sports 
car transmission like our TR6. And a tough body shell whose torsional 
stiffness is actually greater than our rugged Land Rover’s. 

Marina gives you all this plus plenty of room for a family of four; 

20-plus m.p.g. economy, and surprising luggage capacity. 
Amazinn? Nnt from British I Rvland! 




UYbAMB 





Vin a Jaguar or a Triumph or an MG or a Land Rover 
)/us a family-sized Austin Marina 

i 

sit an Austin MG dealer and sign up for our Great British Car Sweepstakes. While you're there you can 
st-drive our tough, practical Marina. You can win your choice of: a legendary Jaguar E-type V-12; or a 
sty TR6; or a spirited MGB; or the unstoppable Land Rover— PLUS the economical family car that 
-)mbines some of the best features of the other members of our British Leyland family: Austin Marina! 




GUAR E-TYPE V-12; The ultimate cat. 
ke your fantasies for the most exotic trip 
;y ever had in this rare combination 
muscle and magnificence. 



TR6: The classically British TR6 displays 
the good road manners-and keen sporting 
instincts- of the great sports car it is. 





It has the quick and agile reflexes 
well-coordinated athlete. 

The sports oar America loved first. 



LAND ROVER: The original and still 
go-anywhere car. It moves from Kenya 
with character and confidence. 



ER VOID IN TM6 STATES OF. GEORGIA IDAHO MISSOURI . OHIO MARYLAND , WASHINGTON WISCONSIN. AND WHEREVER PROHIBITED BY LAW. AND IS SUBJECT TO FEDERAL. STATE AID A-' 
WL UWS REGULATIONS THE SWEEPSTAKES CLOSES DECEMBER 31. 1974 SO HURRY' YOU COULD WIN TWO GREAT BRITISH LEnANO CARS FOR THE NAME OF YOUR L0C|L ' 
iTIN MG DEALER. CALL THESE NUMBERS TOLL-FREE (8001 447-4700. OR. IN ILLINOIS. (800) 3 22-4400 AUSTIN MARB4A/BRITISH 









PERSONAL-USE REPORT 




Poor color 
TV reception 
maybe 

only your antenna 
showing its age 



When your picture goes fuzzy, weak, 
out of focus — or ghosts haunt you — 
it may be your antenna that needs 
replacing, not your set. 

Many older antennas simply weren’t de- 
signed for color TV or UHF reception. 
And any antenna 
that’s had to weather 
years and years of 
wind, rain, snow, 
sleet, sun, ice, hail 
and pollution can’t 
possibly perform the 
way it did when it 
was new. 

If you need to re- 
place your antenna, you need a Winegard 
antenna. 

You can see the result of Winegard con- 
struction and engineering on your own tele- 
vision screen. Everything about a Winegard 
antenna has a purpose: to give you longer 
service and better color reception on all 
your TV channels. 

To accomplish this, Winegard offers 
patented electronic design to capture more 
TV signals out of the air, reduce ghosts and 
reject interfering signals. Extra-rugged con- 
struction, weather protected aluminum 
elements and built-in cartridge housing. 
No other new antenna performs like a new 
Winegard. Because Winegard is like no 
other antenna. 




W 



WINEGARD COMPANY '’s " 

3000 Kirkwood Street 
Burlington. Iowa 52601 

Please sand me FREE 

□ *‘What you should know about color TV recap* 
tion . . . and color TV antennas.*' 

□ Facts on "Winegard's CableMata TV Signal Se- 
lector for People on Cable TV." 

NAME 



ADDRESS 




1 

1 


CITY 




1 

1 


STATE 


ZIP 


1 










Pistol-grip handle provides control 
(top). Guide is partially raised. In action 
(bottom), unit cuts a clean edge. 



Shaver gives you 
an edge on 
mustaches 

Mustache owners could well be 
skeptical of Sunbeam’s claims for 
its new shaver and groomer. I was 
—having already subjected my mus- 
tache to the sideburn trimmers of 
several electrics. 

But this one works, trimming 
bristles evenly and accurately. The 
groomer is much like a barber’s 
clipper, but has an adjustable guide 
with five hair-height settings. 

Dial the lowest setting, and the 
versatile groomer operates as a 
standard clipper; it edges sideburns 
and squares the lower edges of your 
mustache. 

Dial a higher setting and the 
comb rises up to one-half inch for 
smoothing off long, stray hairs, 
shortening hair length, or trimming 
the depth of your mustache. 

The shaver-groomer sells for $44. 
It’s made by the Sunbeam Corp., 
5400 W. Roosevelt Rd., Chicago, 
111. 60650— Mark P. Lindsley 
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Shop your friendh 
NRHA ' 
Hardware/ Home 
Center 

for famous brandi 
like these; 




• Arrow Staplers 

• Black & Decker I 

I 

• Fluidmaster 
• Stanley Tools 
• Swingline 
• USM 

• Woodhill Chemical {Dun 



From lawn 
and garden tools 
to an aluminum jelly 
for removing oxidation 
from camping equipment. 

Your local NRHA 
Hardware/Home Center 
has them all. 

Stop in soon and stock up 
on famous brand products 
for yard care and 
home remodeling 








Mini timer 

records appiiance use 



Most appliance warranties are 
based on how long you own a prod- 
uct. But some experts believe a 
more practical warranty would be 
based on how much you use it. 

Trouble is, until now there has 
been no cheap, reliable device to 
keep a running record of operating 
time. Now, North American Philips 
Control Corp. has developed a 
small electrochemical elaps^-time 
indicator that can be installed di- 
rectly by a manufacturer. 

In operation, the elapsed-time in- 
dicator is connected across the pow- 
er line in series with a rectifier and 
a current-limiting resistor whenever 
the appliance is on. This applies a 
DC voltage across a reservoir of cop- 
per-containing electrolyte in a glass 
tube. As the minute dc current- 
five to 50 microamps— flows through 
the electrolyte, it electroplates a 



column of copper on one end. The 
longer it stays on, the longer the 
column of copper becomes. Models 
are calibrated up to 10,000 hours. 

The Philips Series 49800 indica- 
tor is priced at less than a dollar in 
quantity, and comes in two simple 
mountings: a clip-in type and one 
with leads for permanent soldering. 

Larry Torok of Philips says the 
time indicator can also be used to 
determine operating time in safety 
inspections. “An elevator in a high- 
rise apartment might be used 200 
times a day, for example, though 
one in an office building may be 
used 1000 times a day. Yet, both 
are inspected at calendar intervals 
rather than on operating time.” 

Several appliance companies are 
now testing the device, which is 
scheduled to be made available to 
them this faW— Charles Salit 




These two elapsed-time indicators 
come from appiiances that have been 
used for 4500 (ielt) and 1500 hours. 



r 

I 



I 

i 

i 
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If you want super traction in snow 
emergencies, forget old ways to go. 

Get new Sno-Treds?’ 

Sno-T reds more than double the 
starting traction of radials, regular or 
snow tires in snow. You go like a 
St. Bernard. 

And there’s no hassle! Sno-T reds 
are made of durable, space-age mate- 
rials. They go on and off easier than 
chains without jacking your car. They 
last longer, and ride better on clear 
roads. They’re lightweight, and 
rustproof, too. And Sno-T reds won’t 
hurt road or car. 

Keep a pair in your trunk for snow 
emergencies. Save yourself when the 
going gets tough. 



Get SnoT reds wherever you buy auto accessories, 
or write: Detwiier Corp., 36 New York Ave., 

Westbury, N.Y. 11590 for the name of the deaier nearest you. 



Si» Bernard. 
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Maximat V10-P is a combi- 
nation lathe/drill press for all 
metal-machining jobs. 



Address ~ 
City 



uniiing/mimng neaastocK is usi 
above to mill out aluminum gear case. 



It's a one-machine 
machine shop 



American Edelstaal’s new Maximat 
VIO-P is a combination lathe/drill 
mill that performs all standard ro- 
tary metal-machining operations: 
turning, screw-cutting, drilling, 
milling, boring, and grinding. This 
extraordinary machine is basically 
a 10-inch-swing bench metal lathe. 
Built much like a four-speed auto 
transmission, the headstock has a 
built-in two-speed motor that gives 
the spindle eight speeds. 

Also, the VlO-P has a second 
headstock : an independent four- 
speed drilling/milUng head with its 
own motor that slides on a vertical 
column assembly bolted to the lathe 
bed. The head rotates 360° on its 
column mount, and the entire col- 
umn rotates 360° in its base, per- 
mitting the spindle to be set ver- 
tically, horizontally, or at any 
angle. 

The basic lathe costs $1750; the 
machine complete with drilling/ 
milling head is $2195. For full specs 
write to American Edelstaal, 1 At- 
wood Ave., Tenafiy, N. J. 07670.— 
John Burroughs 



In New England, where we build Herman Boots, most things arc made a little better. Partly, 
it's pride in craftsmanship. But mostly, it's because things up here have to be made a little Turning, polishing small precision 

better. That's why we build Herman Mountaineers out of the best materials we can find. parts is easy with 2500-rpm top speed. 

Tough green pcbblegrain full grain rawhide vamps and quarters for long wear. Soft full grain 
shafts and tongue for suppleness. Ensolite ' insulation for warmth. Even 
at —20°. Tan full grain cowhide lining . . . right down to the 
cushioned insole. And once the upper is built, we lock it 
to the surest footing you'll find; The Vibram sole and 
heel. 8 ” boot— **7197. 6’/2 " boot— *7197-6. Mountain Shoe 
—*4606. All in green rawhide with Vibram' sole and heel. 

When you're looking for the best, look up a pair of 
Hermans. 



J. M. HERMAN SHOE COMPANY, DEPT. 34. MILLIS, MASS. 02054 
I’d like to try a pair of Survivors for myself. Send me your catalog and 
the name of my nearest Herman dealer. 

PS-MB-4-11 

Namp 
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Have a question about motor oil? Lubricants? Engines? Ask the Pennzoii experts... 



Getting it Together. We have a vari- 
ety of cars and trucks in the motor pool 
of our company. Among these are Cad- 
illac, Buick, Ford, Chevrolet, Interna- 
tional, Toyota, Mazda and Datsun. 
We've been having difficulty in keeping 
track of which motor oil is used in 
which vehicle. Can you offer any ad- 
vice on how we can standardize them? 

R.W., Jr., Beloit, Kansas 

To standardize your fleet, we recom- 
mend Pennzoii Multi-Viscosity Motor 
Oil in the following SAE grades for the 
temperature ranges indicated: 

SAE 20W-40 when temperatures are 
consistently above 32° F. 

SAE IOW-30 when temperatures 
range from —10°F to 60°F. 

SAE 5W-30 when temperatures are 
consistently below —10°F. This may 
be used until seasonal temperatures 
rise above 20°F. 




Worn Valves? I do my own minor 
tune-ups, including checking the mani- 
fold vacuum. The vacuum reading on 
my 1968 Chrysler 383 fluctuates rapid- 
ly near normal vacuum at idle speeds 
up to about 900 RPM. Over 1,000 
RPM, the vacuum reading is steady 
and normal. This seems to indicate 
worn valve guides, but I hesitate to 
have a valve job done as engine power 
and gas mileage both seem not too bad. 
What do you think? 

C.S.F., Oakhurst, New Jersey 

At low idle speeds, many things can 
contribute to manifold vacuum read- 
ings. An improperly firing spark plug, 
for instance, could contribute to rough 
idling which would affect the vacuum 
fluctuation. Timing could also cause 
fluctuation of the manifold vacuum. In 
newer model cars, the timing must be 
exact for all factors to be stabilized. 



To properly determine if your engine 
needs a valve job, a compression test 
of each cylinder should be considered. 
If a lower than normal compression is 
found in a cylinder, an air pressure test 
would then determine whether it is the 
rings or the valves that need attention. 

ITs The Real Thing. What is Pennsyl- 
vania grade crude oil and what makes 
it so good? Also, what are the other 
grades of crude oil? 

R.S.L., Jenks, Oklahoma 

First, Pennsylvania grade crude oil 
refers to oil from a specific region: 
eastern Ohio, part of West Virginia, 
southern New York and much of Penn- 
sylvania. As you will read in the en- 
closed booklet from the Pennsylvania 
Grade Crude Oil Association, oil from 
this region is different from any other 
in the world. It is least susceptible to 
the effects of heat and cold. It is paraf- 
finic-based and its low volatility is re- 
flected in low oil consumption. And, 
Pennsylvania grade motor oil is natu- 
rally strongly resistant to breakdown 
from engine heat and the sludge-form- 
ing effect of oxygen in the crankcase 
breathing system. In answer to your 
second question, crude oils are gener- 
ally classified into three base types: 
paraffinic, asphaltic and mixed base. 
Paraffinic-base crude oils contain a high 
degree of paraffin wax and little or no 
asphalt. Besides wax, they also yield 
large amounts of high-grade lubricat- 
ing oil. Asphalt-base crudes contain 
large proportions of asphaltic material. 
Mixed-base crudes contain quantities 
of both paraffin wax and asphalt. 

Unmentionable. Tve heard a lot about 
a brand of oil Alter that uses toilet 
paper as a Altering element. The claim 
is that using this Altering device, one 
need not change engine oil. What is 
your opinion? 

J.R.O., Phoenix, Arizona 

The filter you are referring to removes 
contaminants such as sludge, metal and 
other foreign materials just like a con- 
ventional oil filter. However, oil addi- 
tives are depleted with use and must be 
replaced to give maximum engine pro- 
tection. The only way to remove fuel 
dilution and acids as well as to replace 



additives is to drain and replace the 
oil at reasonable intervals. The Ameri- 
can Petroleum Institute recommends 
‘‘Change oil at least every 90 days or 
3,000 miles.'* This will provide maxi- 
mum protection and extended engine 
life. 




MS, DG or SE? I need your advice on 
the correct engine oil for my 1954 
Chris Craft cruiser. The engines are 
gasoline Hercules straight sixes, rated 
at 145 HP. Compression ratio is ap- 
proximately 7:1. The engine manual 
recommends SAE 30 containing deter- 
gents conforming to API designations 
MS or DG. Since marine engines work 
at maximum capacity most of the time, 
would SE classifications be better? 

L.W.C., Derby, New York 

Pennzoii Z-7 SAE 30 labeled SE should 
be satisfactory for your Hercules en- 
gines. SE supersedes the oil MS service 
classification, 

WE*RE OPEN TO QUESTIONS about 
engines, motor oils, lubricants. But, you 
can tell us a few things, too. Maybe you 
have discovered something interesting 
about motor oils or lubricants. Or you 
may have a special reason for being a 
Pennzoii fan. We would like to hear 
from you. Write to : Pennzoii Company, 
Technical Service Department, P. O. 
Box 808, Oil City, Pennsylvania 
16301. Note: sorry no pictures or mate- 
rial can be returned. Letters chosen for 
publication are subject to revision nec- 
essary for publication requirements. 

Quality Products For Over 85 Years 
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Snow Stormer. 




The Seiberling Snow Pow- 
er Radial storms through 
snow, slush and mud. Deep 
aggressive tread design, 
radial construction and 
four stabilizer belts make 
the Snow Power the best 
snow tire you can get 
from your Seiberling 
dealer. For the Seiberling 
dealer nearest you, call 
toll-free: 1-800-447-4700. 
Illinois residents call 
1-800-322-4400) 



M Seiberling. The Better Road. 



To help stop Athlete’s Foot 
more families buy Desenex* 
than any other remedy. 

That's because anti-fungal 
Desenex contains a medically- 
proven formula that has success 
fully helped millions of sufferers. 

And the number gets bigger 
every year. 

To help heal Athlete’s Foot, 
use Desenex Ointment at night 
and Desenex Powder, or Aerosol, 
during the day. 

When used routinely, Desenex 
provides continuing protection 
against fungous infection. 



Also available in solution form. 

*1974 Pharmacralt Consumer Products * mwouct ofI^BMUAUcoopoiution 




Because film curis... 

a curved-field 
projection lens ' 





New lenses come in three focal lengths: 
102mm. 127mm. 102-152mm zoom. 

Barrels are injection-molded of Cycolac. 



If your slides are glass mounted, 
you don’t have a problem project- 
ing them sharply on the screen. But 
if, like most people, you project 
standard 35mm slides, you almost 
certainly do have a problem getting 
the whole slide— corners as well as 
center— in sharp focus. The reason: 
Most projectors have flat-field 
lenses, designed to project an image 
from a perfectly flat surface. 

But the film in a slide isn’t flat. 
It’s actually shaped like a cushion 
held down around the edges by 
the mount, curving up in the center 
about 1/32 in. because of the natu- 
ral curl of the film ( due to its tem- 
perature- and humidity-sensitive 
chemical makeup). 

Now there’s an answer: a new 
line of Kodak Ektanar C projection 
lenses that takes film curvature in- 
to account. The “C” stands for 
curved field. 

The curved-field lenses will be 
standard on new Carousel projec- 
tors. But photographers who cus- 
tomarily glass-mount their slides 
will be able to order a projector 
with an Ektanar flat-field lens. 

Prices are the .same for both 
Ektanar and Ektanar C lenses: 
.$17.50 for the f/2.8 102mm (four- 
inch) and the f/2 127mm (five- 
inch ) lenses, and $47.50 for the f /3.5 
102-152mm ( four-to-six-inch) zoom 
\ens.— Everett H. Ortner 
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[N AFEWMONTHS WEll 
‘ TEACH YOU A SKILL, 
PAY YOU A SALARY, THEN 
SEND YOU HOME. 




■EljceNE DAVIS ^ 

v^hmicooYyi'r l e: m ; i nohi 



Here’s the deal. 

First you pay a quick visit to the 
Amiy Reserve Center nearest you. 

They show you a list of different 
job-training courses. They level with 
you, tix), that not e\’er>' unit can offer 
you every job. 

After you’ve picked a career 
you’d like to try, they check to make 
sure there’s an opening for it in the unit. 

Then you’re on your way. 

Eight weeks of basic training 
gets your body in great shape. 

Then comes a few months of job 
training. How many depends on the 
job you want to learn. 

Now you take off for home. If 
you’re big on saving, you’ve probably 
got close to S 1 ,000 stashed away in 
your pocket. Don’t forget, your living 
expenses are on us. 

Once you’re home, you’re all 
set to go after a full-time job using the 
skill you just learned. 

Meanwhile, you’re sharpening 
that skill one weekend a month with 
the Army Reserve. That one weekend 
a month will also put about $48 more 
in your wallet. 

In the summer, you’ll get two 
weeks of the same at summer camp. 

All you have to do now is figure 
out which career you’d like to try. 

THE ARMY RESERVE. 
IT PAYS TO 
GO TO MEETINGS. 

I 1 

I Interested in more information? Write: I 




Army Reser\'e Opportunities 
P.O. Box 6834 
Philadelphia. Pa. 191)2 

















Zip — — ■ 


■ 1 Phone— 










Winchester- 
Western 
Jacketed and 
Lead Bullets 

The quality performer 
handloaders prefer. 



A wide selection of quality-made bullets, 
in more than 90 different calibers and 
types. All designed for controlled expan- 
sion. Lead and jacketed. Famous Silver- 
Tip and Power-Point. Popular styles, 
including the new 25-06 caliber bullet in 
90-grain and 120-grain Positive Expand- 
ing Point (P.E.P.). 

Winchester-Western bullets are made to 
exacting standards of contour and struc- 
ture to give optimum accuracy and total 
reliability. Every one's a star performer. 
That's why the Winchester-Western fam- 
ily of bullets and matched components 
are used by thousands of discriminating 
sportsmen who handload their own 
ammunition. 

WNaf£ST£Rrit6SlSM, 275 Winchester 
Avenue, New Haven, Connecticut 06504. 











Four steps to easy sanding; 1. Use 
grinding stone to hog off excess sanding- 
wheel surface and true up wheel when 
mounted on drill press. 2. Apply safety 
step-tread abrasive to molded edge. If 
shape is complex, use sharp point of file 



to press abrasive into contact with mold- 
ing. 3. Press abrasive-wrapped section of 
molded edge against wheel, feed slowly 
and lightly. 4. When wheel shape Is com- 
pleted, remove abrasive and sand mold- 
ing against wheel's rotation. 



A pro tells 

how to sand moldings 
the easy way 



For the home craftsman, sanding 
moldings and shaped edges has al- 
ways been hard work. So difficult, 
in fact, that knife marks are often 
left, with the hope that stain and 
varnish will in some mysterious 
way disguise their presence. But, 
like a hot brand on a maverick, they 
stick out even more prominently. 

The Polybond wheel, a new idea 
for sanding wood molding, takes the 
work out of removing machining 
marks left by the shaper or router, 
and is more fun than sanding flat 
surfaces with a belt sander. The 
wheel is formed by combining poly- 
urethane resin with garnet abrasive, 
a super combination for cutting 
wood. Garnet will chisel off wood 
dust at an unbelievable rate without 
burning. The wheels come in six- 
and eight-inch diameters, and from 
one to three inches in thickness. A 



variable-speed drill is an excellent 
tool for mounting the sanding 
wheel; speeds from 600 to 1750 rpm 
are recommended for safety. 

The wheel’s face is quite simple 
to shape to conform to the molding, 
as shown in steps one to four, 
above. Once the shape has been es- 
tablished on the wheel face, the 
wheel retains the pattern and ac- 
tually improves it with use. 

The safety step-tread abrasive is 
available in building- and marine- 
supply stores. Sources of the Poly- 
bond wheel: Sandpaper, Inc., Rock- 
land, Mass. 02370; Abrasive and 
Air Equipment Co., High Point, 
N.C. 272&1.— Herbert Connelly 



The author speaks as an expert in the 
wood-products industry. His previous 
article. "Sanding Secrets of a Pro" [PS, 
Mar. '72], was widely reprinted. 
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Warning: The Surgeon General Has Determined 
That Cigarette Smoking Is Dangerous to Your Health. 
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THE VIEW DOWN THE ROAD 

By JAN P. NORBYE 



National SS-mph limit forever? 

Traffic deaths have declined by 25 per- 
cent since the 55-mph speed limit went 
into effect. It was imposed last winter 
to save fuel, but now it is widely hailed 
as saving lives as well. Recently Ford 
Motor Company came out and endorsed 
indefinite retention of this limit, which 
will expire next June unless Congress 
acts to extend it. 

What business is that of Ford's? If 
Ford wants its cars to go slower, all 
Ford has to do is to lower top speed, 
and leave legislation to the legislators. 
What interest can the Ford Motor Co. 
have in keeping a lower speed limit? It 
could save money by putting cheaper 
brakes on the cars — but Ford has a long 
record of leading the auto industry In 
brake progress, so that can't be the rea- 
son. A more likely answer is that it's a 
public-relations ploy, concocted to gen- 
erate goodwill for the company by tak- 
ing a stand in favor of survival on the 
highway. The trouble with that is that 
you can hardly find anyone who will 
take the opposite view. When you can't 
identify the enemy, you don't have 
much of a cause. Perhaps Ford really 
believes that (a) the 55-mph limit saves 
lives, and (b) a higher number of driv- 
ers kept alive can be translated into 
more sales of Ford products. 

The role of speed : hard to assess 

While concerned individuals and orga- 
nizations are arguing in favor of the 
55-mph speed limit, I for one would like 
to look a little deeper than the most 
striking statistics. There was a bad fuel 
shortage when the limit was imposed, 
and as a result, many auto trips were 
not made. I know. I was on buses, 
trains, and planes myself during that 
time, when I would normally have used 
a car. There were fewer cars out on the 
road, and that spells fewer accidents 
to me. I have no statistics to support 
any claim that this was equally or more 
important than the drop in speed. I 
doubt that anyone has. 

But I have another point you should 
consider. Lee N. Names, director of 
safety education for the National Safety 
Council, has called attention to the fact 
that most traffic fatalities — then as be- 
fore — resulted from accidents occur- 
ring below 50 mph. What's more, the 
majority of accidents did not occur on 
the turnpikes and other highways where 
the speed limit had been lowered. They 
occurred on roads and streets where 
the limit had always been 55 mph or 
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less. That tends to knock the stuffing 
out of the argument that the speed lim- 
it saves lives, and makes a stronger 
case for the importance of reduced traf- 
fic density and fewer vehicle-miles driv- 
en in highly populated areas. 

If 'speed kills', 
does it start at 56 mph? 

While the voices that clamor for a 
permanent 55-mph speed limit are many, 
I have not yet heard any arguing for 
still-lower limits. If 55 is safer than 70, 
does it not stand to reason that 40 
would be safer than 55? And a maxi- 
mum of 30 safer still? Or does the 
"speed kills" lobby feel that 55 mph is 
safe enough? That would mean that a 
compromise is accepted — a compro- 
mise with mobility and time. Going one 
step further, it means that the Ford Mo- 
tor Company and all of similar per- 
suasion will tolerate the loss of those 
lives that are lost because the limit is 
not 30 but 55 mph. while not tolerating 
those that would be lost if the limit 
were 70 rather than 55. Let's not for- 
get that the 55-mph limit was set as a 
reasonable compromise to save fuel — 
the saving of lives entered the argu- 
ment only after the statistics were re- 
leased. Since most U.S. cars run most 
economically at a steady speed between 
37 and 47 mph, dropping the limit from 
70 to 55 made sense. 

Factors determining safe speed 

The maximum safe speed varies with 
every change in road and traffic con- 
ditions. Beyond that, it must be recog- 
nized that some drivers put themselves 
into, and many cars decay into, states 
where they are literally unsafe at any 
speed. But given new or well main- 
tained vehicles, with skilled, sober, and 
alert drivers, the maximum safe speed 
depends entirely on the environment — 
highway design and construction, and 
traffic flow. If we are to have limits, 
they should be set at a realistic level 
and more than sporadically enforced. 
That's from a safety viewpoint. 

If you're talking about gas-saving, I 
don't believe a speed limit can accom- 
plish much. I am convinced that fuel 
is wasted in traffic jams caused by poor 
highway engineering and incompetent 
traffic management, not in highway driv- 
ing at high speed. But our federal, 
state, and local governments found 
themselves incapable of acting to elimi- 
nate fuel waste when they themselves 
are the cause, and instead chose to re- 



strict the driver in the speed of his 
travels. 

That could open the door to new risks. 
Studies by a group of German scientists 
show that drivers work under higher 
stress levels at 60 mph than at unrestrict- 
ed speed. 

Low speed limits cause fatigue and 
drowsiness; reflex time Is stretched; at- 
tention wanders. The report concludes 
that speed limits may be dangerous from 
a medical point of view. 

Detroit isn't off the hook 
Our domestic auto industry has built 
some of the most fuel-inefficient auto- 
mobiles ever made, and the typical De- 
troit product of 1975 is still a long way 
from offering you economical high- 
speed personal transportation. The cars 
can be made smaller and lighter for the 
same carrying capacity. The average De- 
troit car has a high Cx (coefficient of 
aerodynamic drag) of about 0.45. This 
despite the feasibility of mass-produc- 
ing sedans down to 0.33, and design- 
ing sports coupes with a Cx value of 
0.27. If Detroit's car designers could 
forget about styling to sell the car in 
the showroom and concentrate on get- 
ting the Cx down, the most economical 
speed would rise. If improved fuel econ- 
omy becomes important enough, this will 
happen. 

If there is no shortage, fuel economy 
will only become all-important if the 
gas price goes way up. I am not about 
to say the oil companies should charge 
more and collect windfall profits. Per- 
haps what we need is additional federal 
tax on gas to discourage waste. Look 
at it this way: Aren't we subsidizing 
waste by not having an extra tax on 
gasoline? 

No, I have not forgotten the poor 
people who need their cars to go to 
work every day and can hardly make 
ends meet. I don't want to give them 
cheaper gas, but I want them to have 
cheaper, more economical cars. Such 
as the cars that were designed for the 
"third world" of underdeveloped coun- 
tries — GM Harimau, Ford Fiera, and 
International WUT. They could be pro- 
duced here if the government would ex- 
empt them from the safety standards. 
They could sell at $1000 or less. How 
could the poor be helped to junk their 
old fuel-wasters and buy new basic ve- 
hicles? How about a government pro- 
gram financed by the extra tax on gaso- 
line? Such a measure might do more 
for fuel conservation than anything 
we've tried yet. HU 





Ford and your Ford Dealer invite you to look close 



Introducing two new ’75 Fords. 
Compare them with any other pickups 
you choose... on any basis you wish. 



Look close at durability; Over 200 sq. ft. of a 197 5 
Ford Styleside pickup's sheet metal surface is galvanized 
to resist corrosion. There is double-strong construction 
I in six key areas. Result of Ford's traditional engineering 
excellence: more than 92 out of every 100 Ford trucks 
built in tbe last 12 years are still on the job. . .according 
to R. L. Polk &. Co. figures. 

Qieck ride and handling: Ford’s exclusive Twin-1- 
^ Beam front suspension has tieo front axles for real truck 
strength plus a stable, smooth ride. 

Look close at economy: New power with 6-cylin- 
der economy is delivered by Ford's 300 Six, now stan- 
dard in most models. Ford’s 302 economy V-8 is smallest 
in the industry. And Ford pickup's sticker prices are well 
under those of most mid-size cars. 



Ask your Ford Dealer for the new free book, 

"The Closer You Look At Pickupsl This free book covers 
quality, durability, operating economies, resale, more. 



Series 


GVW Range 


Usable Fuel 


F-lOO 


4650-5700 lbs 


Unleaded 


F-150 


6050 lbs 


Unleaded or leaded 


F-250 


6200-8100 lbs 


Unleaded or leaded 


raso 


6600-10,000 lbs 


Unleaded or leaded 



New Family Duty SuperCab Pickup. ..New 
Heavy Duty 'A-ton Pickup: Ford's new 2-door 
SuperCab is roomy enough for a family of six or holds 
44 cu. ft. of extra cargo. New Ford F-150 hea \7 duty 
pickups carry up to a ton of people and payload . . . use 
leaded or unleaded fuel. 

Look close... at your Ford Dealer’s. 



Pickups shown are equipped with optional whitewall tires, rear bumper, radio SuperCab has two-tone paint 





DO'IHOURSELF CASE AIT 

EMPEROR'S MODEL 120 IN ¥4-iNCH 

SOLID 

BLACK 



LESS THAN FACTORY-DIRECT 



All pieces pre*sanded and pre^ut, 
including tenons and mortises. 
Break front swan neck and finiat, 
waist and dial doors, dial frame and 
sculptured base-front pre-assembled. 
Complete hardware and assembly 
instructions furnished. Each piece 
may be re-ordered separately. No 
woodworking experience necessary! 



f ffeg. f acfory Otrecl 
$149.50 
Movement Extra 



Assemb/e your own Grandfather 
clock adding movement for only 
$199.00. Compare with clocks 
retailing up to $700.00. 

SAVE YOURSELr 
OVER S50O.00 



BUILD AMERICA’S FINEST TIMEPIECE 
Even without woodworking experience, you can 
build an heirloom of exquisitely proportioned 
features. Emperor makes it easy by supplying 
you with the finest, solid ^^^-inch black walnut, 
kiln dried, all pieces precision cut We use solid 
3^-inch hardwoods exclusively, so that your 
clock case and movement will blend to produce 
a tonal resonance that will fill your home with 
music. Start building the ideal Christmas gift 
now, for yourself or treasured friends. 



ELEGANT FEATURES AND DETAILS 

• Four full turned hood columns 

• Breakfront swan neck and finia' 
design 

• Full length waist door 

• Curved arch dial face door 

• Decorator sculptured base 

• Floor levelers 



BUYING FROM THE WORLD'S LARGEST 
GIVES YOU MANY ADVANTAGES 
Obviously, the company that produce- 
more, can offer you more. Emperor buy« 
lumber in larger quantities and better 
quality. We maintain the most efficient 
manufacturing operations, and employ the 
most skilled southern craftemen to achieve 
the highest overall standards of excellence. 
Our increased efficiency of production and 
high volume buying mean more savings 
for you! 



MONEY BACK GUARANTEE 
H tor any reason you are not 
completely satisfied, return in 
original shipping carton within 
30 days for a prompt refund . . 
no questions, no excuses. 



SEND FOR FREE COLOR BROCHURE 
ON COMPLETE EMPEROR LINE 



Model 120 
Black Walnut 
x163/4"x10" 



CLOCK COMPANY 

WORLD'S LARGEST MANUFACTURER 
OF GRANDFATHER CLOCKS 



OFFER GOOD THROUGH DECEMBER 31, 1974 



TIME FOR CHRISTMAS 



SAVE HUNDREDS 
OF DOLLARS! 



EMPEROR MOVEMENT FOR MODEL 120 

Eight Day • Weight Driven • Westminster Chimes 

Emperor’s 100>M Grandfather Clock Movement is produced in West Germany by 
proud clocksmiths who, for over a century, have been manufacturing the world’s 
finest movements. Their painstaking craftsmanship is evidenced by the thousands 
of satisfied Emperor Clock owners from coast to coast. The solid brass dial is 
framed by intricately embossed overlays. Serpentine hands sweep across the 
gleaming dial face. 

Select from two dial versions. One has the classic Moving Moon Dial with lunar 
calendar, in color. This dial rotates each 29V2 showing the phases of the 
moon. The other has the words “Tempus Fugit” (Time Flies) inscribed in black 
enamel spanning the world. 

The completely weight driven movement strikes the famous, melodious Westminster 
chimes on four musically tuned rods; four notes on the quarter-hour, eight on the 
half-hour, twelve on the three-quarter hour and sixteen on the hour. Four 
additional tuned rods sound the hour with a Big Ben tone. 

The Emperor movement includes weights, solid brass weight shells, brass bob, 
pendulum and chimes. All plates are solid brass, and pinions hardened steel. 
Installation and adjustment of the movement is simple, following step-by-step 
instructions. 

MOVEMENT CARRIES A FULL 1-YEAR WARRANTY 



USE THIS FORM TO ORDER DIRECT FROM THE FACTORY 

OFFER EXPIRES DECEMBER 31, 1974 

ORDERS SHIPPED 2 TO 3 WEEKS, SHIPPING CHARGES COLLECT 

TO; EMPEROR CLOCK COMPANY, Dept. 55-C 

Emperor Industrial Park, Fairhope, Alabama 36532 



Please Check; 

New Customer □ 
Previous Customer □ 




100-M Movement 100-M Movement 

with Moving Moon with Tempus Fugit 
dial $114.50 dial $99.50 



QUANTITY 


DESCRIPTION 


WEIGHT 


REG. PRICE 


SALE 


EXTENSION 




Model 120-K solid Black Walnut 
Do-It-Yourself Case Kit w/o movement 


53 


$149.50 


$99.50 






Model 120-A solid Black Walnut completely 
finished clock with Tempus Fugit Dial, 
Westminster chimes 


95 


$399.50 








Model 120-A solid Black Walnut completely 
finished clock with Moving Moon Dial, 
Westminster chimes 


95 


$414.50 








Model 100-M movement with Tempus Fugit 
Dial. Westminster chimes for Model 120-K 


33 


$ 99.50 








Model 100-M movement with Moving Moon 
Dial. Westminster chimes for Model 120-K 


33 


$114.50 







We accept personal checks: 

ENCLOSED ( ) CHECK ( ) MONEY ORDER $ 

CHARGE TO MY ( ) MASTER CHARGE ( ) BANKAMERICARD 



Card Number Expiration Date 



TOTAL $ 

Alabama residents only 

add 4% sales tax $ 

GRAND TOTAL $ 

PLEASE SEND FREE COLOR BROCHURE □ 



NAME 

ADDRESS 

CITY STATE ZIP 




VISIT OUR FACTORY SHOWROOMS MON.-FRL, 8 A.M TO 5 P.M., EMPEROR INDUSTRIAL PARK. FAIRHOPE, ALA. 
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HEAVY DUTY 



TRY IT-SEE FOR YOURSELF! 

Available at HARDWARE • LUMBER • RUILOtNC MATERIAL 
• STATIONERY « VARIETY and Ollitr Retail Outlets 

ARROW FASTENER COMPANY. Inc. 
Saddle Brook. New Jersey 07663 



T 50MP MULTI-PURPOSE 8-PIECE 

STAPLE GUN KIT 

A PERFECT GIFT 
ITEM for Christmas, 
Father's Day. 
Birthdays and other 
special occasions. 

ONLY *23^® 



STAPLE GUN 



f// SHOOTS ^ 

A STAPLE 

Wherever You’d Drive A Nail! 

FASTER . . . BETTER . . . CHEAPER! 



|- J.'J'A*.'. • 



n 9/16" S»riE 

tor Ucluns metal 
lalNinf, cernerite, wire fene- 
ifl(, root covcrirtfs, insula' 
lion board, etc. 



LTILE 

staple - especially 
made lor safe, secure instaL 
lation of ceilinc tile. 



'Pn 1/4" STAPLE 

^ ^ for lackinc win- 

dow scrccninc. sbetl papers, 
closet liniftfs. window 
shades, draperies, etc. 



n S/IS" STAPLE 

for taebne li(M 
upholstery, leatherettes, cor 
nices. «uilt«( for closets, 
wall decorations, etc. 



1/2" 



STAPLE 

lortackm( under 
layments for carpels, porch 
screening, fell stripping, 
caiwas, fiberglass, etc. 




Cordless %-inch electric drill turns at 750 rpm, powered by four NICads. 



Modular 
battery pack: 
Power for 
seven different 
cordless fools 



One handle powers seven portable 
tools in Black & Decker’s new MOD 
4 cordless tool system. In the handle 
are four 1.2-amp-hour rechargeable 
NiCads. A recharger plugs into 
house current to restore batteries in 
16 hours. 

Available in retail stores next 
spring, with handle and recharger, 
will be hand-held grass shears, 
wheel-mounted grass shears, a shrub 
trimmer, V 4 -inch drill, sealed-beam 
lantern, one-quart and one-gallon 
insecticide sprayers. More tools are 
being designed for the system. 

Despite their size (smaller than 
C cells), the NiCads are said to 
have a high capacity. One charge 
runs the shrub trimmer for 30 min- 
utes, allows the drill to make 130 
y 4 -inch holes in two-inch-thick 
wood, and lights the lantern for 
three hours. The cells can be re- 
charged 500 times or more before be- 
ing replaced. 

Handle and charger will cost 
$11.99 and $4.99, respectively. Tool 
heads will range from $6.99 for the 
lantern to $16.99 for the one-gallon 
sprayer. The other five heads are 
$10 to $IB.—Erik H. Arctander 




Quart sprayer squirts stream or mist. 




Trimmer: 1500 strokes per minute. 




Lantern output is 6300 candlepower. 

Y 




Grass shears cut along for an hour. 
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IF YOU HATE 
SHOVELING SNOW 
FOR HOURS... 



HERE'S HOW TO 
HATE IT FOR 
ONLY MINUTES I 



The Ariens Sno-Thro! When winter's at its 
worst, this rugged, powerful SNO-THRO wili 
muscie its way through the heaviest snowfalls 
and knee-deep drifts with ease. Frankly, it 
makes snow removal almost fun. 

, ^ Easy to maneuver, the Ariens 

Sno-Thro has four or five 
speeds forward plus reverse. 
Cuts a clean swath with its 
two-stage, self propelled 
action. The 240° swing 
>4 around discharge chute 

^ throws the snow up to thirty 
feet. Waist high, finger-tip 
controis ensure quick response. Availabie in 
4 HP, 5 HP, two 6 HP and two 8 HP models with 
auger widths from 20 " to 32 " to suit 
your needs. 

Why not Join the thousands of discriminating 
owners who have made Ariens the industry’s 
biggest seller. Visit one of the authorized 
Ariens dealers listed below. 



A CUTi^ ABOVE THE REST 



Ariens Company 807 West Ryan Street Brillion, Wisconsin 54110 Phone 1 (414) 756-2141 




Speedy shallow-water 
fishing combination: 



jet bass boat 





Apollo Super Bass Boat skims over submerged stumps at SO-mph clip, propelled by a 295-hp Hardin-Jacuzzi jet drive. 



By JIM ROE 

A jet-powered bass boat? You’re 
kidding. These little numbers were 
originally designed for relaxed pok- 
ing around in small inland lakes. 
Yet here was an Apollo bass fisher- 
man, 17 feet nine inches long, pro- 
pelled by a 455-cu. in. engine! 

Well, fishermen like to get to 
their favorite spots in a hurry. And 
these are often where the water is 
shallow, filled with snags. We’re on 
Greers Ferry Lake, near Heber 
Springs, Ark., to try out this novel 
rig. They say she’ll do 50 mph. 

Greers Ferry Lake, an artificial 
impoundment, is a fine place for a 
trial. Much of the shoreline is dot- 
ted with trees partially submerged 
when the water climbed up the 
slopes. Nice places to find fish. But 
nice places to foul a prop, too. 

With me when we fire up the po- 
tent 295-hp mill is Neil Clark, de- 
signer of the boat. I shove the sin- 
gle control lever forward and she 
takes off. Pickup is very fast as the 
Jacuzzi 12YJ pump spews out a 
plume of water. 

Our test boat is equipped with 
Jacuzzi’s new jet trim, a device that 
angles the nozzle between three de- 
grees above horizontal and seven 
degrees below. If the boat had been 
bow heavy— because of gear or a 
passenger there— I would have 
flipped up a toggle switch. This 
would have raised the jet nozzle, 
allowing the stern to squat and the 
bow to pivot upward. Holding the 
switch down would have pushed the 
stern up and pivoted the bow down. 



We’re skimming along at a fine 
clip as I jiggle the trim switch up 
and down experimentally. Sudden- 
ly the boat literally leaps ahead as 
though I’ve shifted into overdrive. 
By chance I’ve hit just the right 
planing angle. It makes you a true 
believer in jet trim. 

Among the tree tops 

We reach the far shore in a few 
minutes. According to the well-in- 
strumented console she does indeed 
go like 50. Any 18-footer with 295 
horses should zip across smooth, 
deep water on a straight run. But 
how will she maneuver in shoal wa- 
ter among the treetops? 

A frequent complaint about jet 
boats is that they’re hard to steer 
in tight quarters at slow speeds. At 
first you tend to overcorrect with 
the wheel, fishtailing. We do some 
of this, and then find we can move 
around and miss obstacles. 

In all our close-quarters maneu- 
vering we nudge a tree only once 
—with the stern while swinging 
around a crowded corner. I’m im- 
pressed at how well our jet per- 
forms in inches of tree- and weed- 



strewn water in this man-made lake. 

In fact, we get into trouble only 
after emerging from the lily pads. 
When we push the throttle forward 
in approved jet style, the engine 
promptly quits. We soon conclude 
that we’re victims of vapor lock, 
probably caused by idling around 
so long at slow speeds on a hot day. 
As on practically all jet boats, our 
engine is cooled by water diverted 
from the jet pump. When the pump 
is turning slowly the engine gets 
less cooling water. 

We could, of course, have maneu- 
vered among the lily pads with 
our electric outboard. Or we could 
have minimized the overheating 
with a separate recirculating water 
pump for the engine. Hardin engi- 
neers say this adds $50 to the jet 
drive’s price. A worthwhile addi- 
tion, we’d say, for fishermen who 
troll a lot where the air and water 
get unusually hot. Hardin assures 
us, however, that vapor lock is not 
a common problem. 

Zipping back at 50 mph reminds 
us that for fast transportation to 
and from the fishing grounds, a jet 
bass boat is a great way to go. HE 



APOLLO SUPER BASS BOAT 
Length overall ... 

Beam 

Draft (drive up) 

Hull form 
Hull material 

Flotation 40 cu. f 

Weight empty, no engine (lb.) 
Weight as tested, two people (lb.) 
Capacity, people 
Capacity, total (lb.) 

Max. recommended hp 
Built-in fuel tanks, two (gal.) 
Boat price, standard (f.oTb.) 

Boat price, as tested (f.o.b.) 
Builder: Triple C Enterprises, Box 
Cabot, Ark. 72023 





HARDIN.JACUZZI JET DRIVE 




17 ft. 9 In. 


Hp @ rpm 


295 @ 4600 


6 ft. 4 in. 


No. cylinders 


8 


16 in. 


Engine type 


Oldsmobile 


Tri-hull 


Displacement (cu. in.) 


455 


Fiberglass 


Compression ratio 


8.5:1 


t 3-lb. foam 


Weight, engine & pump (lb.) 


850 


1150 


Ignition type 


Battery 


2350 


Carburetion 


4-barret 


5 


Pump model 


Jacuzzi 12YJ 


1600 


Type of flow 


Mixed 


325 


Impeller shape 


B-cut 


30 


Impeller material 


Stainless steel 


$7500 


Trim adjustment 


10* elec. 


$8700 


Engine price, as tested (f.o.b.) 


$3036 


856, 


Mfgr.: Hardin Marine, 7601 Hardin Dr.. 



N. Little Rock, Ari:. 72117 
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Some facts to consider 
about economy and value. 





'75 CHEVY 



CHEYENNE 



An efficient 
new economy Six. 

Designed specifically to meet 
today’s need for improved operat- 
ing economy, this engine features a 
new intake manifold to distribute 
fuel more evenly to cylinders. And 
newly designed combustion 
chambers concentrate the fuel 
charge around the spark plugs for 
efficient burning and fast ignition. 
This engine even uses its own 
exhaust gases to warm up quicker. 
You get all this efficiency and 
increased horsepower and torque. 



New extended 
maintenance intervals. 



For trucks, 6,000 lbs. GVW and under, equipped with 
catalytic converters and using unleaded gas, the 
chart below tells the story. 


1975* 




1974 


22.500 miles 


SPARK PLUGS 


6,000 miles 


6 mo. or 7.500 miles 


ENGINE OIL 


4mo. or6,000miles 


First 7,500 miles 
Every 15.000 miles 
thereafter 


OIL FILTER 


First 6,000 miles 
Every 12.000 miles 
thereafter 


30,000 miles 


AIR CLEANER 
ELEMENT 


Sixes: 12.000 miles 
V8s: 24,000 miles 


6 mo. or 7,500 miles 


CHASSIS 

LUBRICATION 


4mo. orS.OOOmiles 



and El Caminos, this new system 
makes a significant contribution to 
improved ignition performance. It 
can deliver up to 35,000 volts to 
each plug to improve starting and 
it provides all-weather protection 
from moisture, dirt and road splash. 
There are no points to require peri- 
odic replacement and no ignition 
condenser to wear out. The result 
is a system that extends time be- 
tween tune-ups and helps improve 
engine performance. 



Chevy trucks over 6,000 lbs. GVW, using leaded or 
unleaded gas. can also go further between recom- 
mended spark plug changes than was the case last 
year. See your Owner's Manual for full details on recom- 
mended service intervals. 

*Chevy-recom mended service intervals for trucks 6,000 
lbs. GVW and under. 

High Energy 
Ignition system helps 
improve performance. 

Standard on Fleetside and Stepside 
pickups, vans, Suburbans, Blazers 



LASTING 

CHEVY 

VALUE 



Here’s good news on how you can 
get improved economy and value in 
1975 Chevy trucks. Important news 
about the economies of less fre- 
quent routine maintenance. News 
on how you benefit from lasting 
Chevy value. 
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use bur razor but don' 



useouTblad^. 
Th^’re half right 



took at your razor in the morriing. It prob- 
ably says Gillette. More than 9 out of 10 
double-edge guys use Gillette razors. 

But if the blade in that razor doesn’t 
say Gillette, you don’t have our shave. 
Because Gillette blades were designed to 
match Gillette razors. 

Super Stainless or longer lasting 
Platinum-Plus* blades. No blades shave 
smoother. No blades shave closer. That’s 
probably why more men use Gillette than 
all other double-edge blades combined. 

Somebody else’s blade in our razor? It’s 
the unkindest cut of all. 

If you don*t have the blades, 
you don’t have the shave. 



Gillette 
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For Popuiar Science's 100th anniversary 
issue in May. 1972, Wernher von Braun 
wrote a piece on the then-just-approved 
Space Shuttle project. Now, just over 
two years from first scheduled test flights, 
we decided with Dr. von Braun that It was 
time to look at the subject again, since 
considerable progress has been made 
over the past couple of years in the de- 
sign of both the vehicle and its mission. 

This second look at the Shuttle missed 
by a hair being a second kind of 100th 
anniversary — this one in the long and 
fruitful relationship between Dr. von 
Braun and Popular Science. His first 
piece appeared in the January, 1963 is- 
sue. For several years, his articles ran 
monthly. Finally, the burden of writing a 
monthly piece while simultaneously di- 
recting the development of the Saturn V 
rocket that was to land men on the moon 
In 1969 became too much, and Dr. von 
Braun suggested his pieces appear every 
other month instead. 

In the 12 years that he has served as 
consulting editor for Popular Science Dr. 
von Braun has chronicled every aspect of 
the birth of the space age from the first 
feeble attempts to collect scientific data 
with unmanned probes through the con- 
tinuing drama of manned space flight. It 
all adds up to an impressive body of 
work. The article on the space shuttle 
that begins on page 70 of this issue is the 
99th that Dr. von Braun has written for 
Popuiar Science. His 100th — on next 
summer’s joint Apollo-Soyuz mission in 
which American and Russian astronauts 
will rendezvous in space — will appear in 
January. And we're already well into the 
planning for his next 100 pieces. 

Speed — does it really kill? 

The news that traffic deaths dropped 
significantly early this year when the 
speed limit was reduced to save gas has 
been widely publicized. A lot of people 
who believe in the old saying, “speed 
kills," see a cause-and-effect relationship 
here. But research now shows that that 
may be far too simplistic a view. The 
Highway Users Federation points out that 
not only speed, but total travel was down 
by more than five percent during the first 
five months of the year. Tie this to the 
results of a National Safety Council study 
that analyzed traffic patterns for five na- 
tional holidays in the 1970-72 period and 
found that traffic volume has a powerful 



influence on the accident rate. In fact, an 
increase of four percent in the volume 
caused deaths to jump an astonishing 22 
percent. So maybe It was the decline in 
volume and not the speed limit that low- 
ered the death rate this year. Jan Norbye 
has some views on this subject and what 
we should really do if we want to save 
both lives and fuel. His column is on 
page 60. 

Boats with wings 

In August, consulting editor Ben Kocivar 
wrote about how exotic sails built like 
airplane wings are opening up a new era 
of advanced sailing technology. We 
picked a winner. Pictured in that story 
was Patient Lady II, a C-Class wingsail- 
equipped catamaran. Now, Ben has just 
returned from Los Angeles, where he 
watched the Little America's Cup chal- 
lenger trials. Winner in four out of six 
races was Patient Lady III, with lighter 
hulls and an improved wlngsail. Present 
plans call for her to race Miss Nylex — 
also wingsaii-equipped and present hold- 
er of the International C-Class trophy — 
in Australia next year. 

Brief followups 

• Another step on the march into a met- 
ric future: Firestone has announced that 
a new factory now making brass-plated 
steel tire wire is totally metric. John 
Musch, a division president, said no one 
on the 250-man staff has had any trouble 
learning to handle metric measurements. 

• The country’s first solar subdivision — 
Vista del Colinas — in El Cajon, California, 
has its first two solar houses operating. 
And, says Robert Gallagher of Energy 
Systems, Inc., the company that Installed 
the solar equipment, results are even 
better than expected. The goal was to 
save 50 percent of the fuel that would 
otherwise have been needed. But first 
tests indicate the savings will be 75 to 
90 percent. The company is now start- 
ing to develop a solar-powered air con- 
ditioner. 
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Spectacular launch of 
Space Shuttle, with Orbiter 
and booster engines all 
firing, is visualized by 
Rockwell International 
artist. Twin boosters 
flank the Orbiter's huge 
external fuel tank. 





Shuttle puts payloads in orbit 115 miles up — like Full-scale Orbiter mockup is shown with doors of great cargo bay 

earth-survey satellite, on manipulator arm, above. open. Manned craft compares in size with that of a DC-9 jetliner. 
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Reusable 

space 

shuttle 

...our biggest 
bargain in 
out-of-this-world 
research 



six passengers may stay in orbit up 
to a month. The 83-ton, delta- 
winged vehicle is designed to sur- 
vive scorching reentries through the 
atmosphere, landing like an air- 
plane on a runway. 

After landing. Shuttle craft will 
quickly be readied for another mis- 
sion. Each vehicle can be orbited 
100 or more times. This reusable 
aspect of the Shuttle program low- 
ers the cost per flight to $10.5 mil- 
lion. Orbital transportation cost for 
each pound of orbital payload 
will be about $160, compared to 
$500-$1000 with conventional ex- 
pendable rockets. 

The Space-Shuttle program will 
include three basic types of mis- 
sions for government agencies and 
universities, foreign countries, and 
commercial organizations: 

• Manned scientific or earth-re- 
lated application missions using a 
modularized spacelab that remains 
with the Orbiter. 

• Transporting unmanned or 
man-tended spacecraft to low orbit, 
revisiting them for modifications. 

• Tug missions for higher orbits 
and unmanned lunar and planetary 
missions. The tug, an extra-propul- 
sion unit, will be carried with the 
payload in the Shuttle’s cargo bay. 

Preparing a launch 

Prior to launch, the payload will 
be loaded in the cavernous cargo 
bay in the center of the Orbiter’s 
body. The Orbiter is a DC-9-size, 
airplane-like vehicle with a 78-foot 
double-delta wingspan. The pay- 
load bay accommodates loads up 
to 60 feet long and 15 feet in di- 
ameter. 

The Orbiter has three 375,000- 
Continued 



NASA is developing a 
vehicle that takes off like a 
rocket, moves into orbit 
like a spaceship, and returns 
to earth by landing like 
an airplane. The Shuttles 
will be our "railroad" 
into space in the 1 980's 



By WERNHER von BRAUN 

PS Consulting Editor, Space 



Author von Braun tries out copilot's 
seat in mockup of Shuttle's Orbiter. 



If you think our space program is 
rapidly going out of style, you are 
wrong. And if you believe that after 
the spectacular successes of Apollo 
and Skylab, U.S. space flights will 
henceforth be limited to unmanned 
activities, you are wrong again. 

Starting in 1979, a new concept 
in the U.S. space program should 
drastically reduce the cost of space 
operations. For the following 12 
years, from special launch sites at 
Cape Canaveral’s Kermedy Space 
Center and Vandenberg AFB in 
California, maimed reusable space- 
craft will be rocketed into earth 
orbit. 

During that period, some 725 
launches, averaging about one a 
week, are expected. Bus-size pay- 
loads weighing up to 65,000 pounds 
—including weather, communica- 
tion, earth-resource, military, pollu- 
tion-control, scientific, and naviga- 
tion equipment— can be carried into 
orbit by the Space-Shuttle craft 
now being developed for NASA by 
Rockwell International. If the pay- 
load is an unmanned satellite, the 
shuttle will return at once. If 
manned experiments are involved, 
the four-man flight crew and up to 
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Craft defies reentry heat 

Most dramatic feature of Shuttle is its 
ability to emerge unscathed from repeat- 
ed exposure to fierce heat of reentry- 
simulated above, with model of first 

pound-thrust Rocketdyne engines, 
but the liquid-hydrogen/Hquid-ox- 
ygen they consume is not stored in 
the vehicle. Instead, propellants 
are carried in a huge external tank 
—27 feet in diameter and 155 feet 
long. The Orbiter rides this tank 
piggyback into space, until, just be- 
fore orbital altitude, the tank is 
jettisoned. Also, for the first stage 
of the launch, two solid-fuel rocket 
boosters of 2V2-million pounds 
thrust each are side-strapped to the 
Orbiter’s fuel tank. 

A simulated mission 

Here is what a typical low-orbit 
flight of the Space Shuttle will be 
like: 

Before the countdown begins, the 
entire vehicle, 181 feet long and 
weighing 4.1 million pounds, is 
moved from a protective hangar to 
the launch pad on a treaded crawler 
transport. 

The four flight crew members, 
commander, pilot, mission and pay- 
load specialists, are seated on tilt- 
able couches in the upper flight 
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Stage of an early, developmental de- 
sign, in arc-jet facility at NASA's Ames 
Research Center, Moffett Field, Calif. 
New heat-defying materials replace ex- 
pendable ablative ones to cover alumi- 
num Orbiter — "carbon-carbon" caps over 

deck. A lower deck has seats for 
six passengers, sleeping and eating 
quarters, sanitary facilities, and an 
assortment of electronics equipment. 
( The Shuttle will be the first space 
craft to have facilities for women, 
since they will no longer be exclud- 
ed from space flights, according to 
NASA.) During the flight, passen- 
gers and crew experience relatively 
mild acceleration forces limited to 
three g’s. Acceleration and decelera- 
tion forces exceeded six g*s during 
Apollo missions, but the Shuttle is 
specifically designed to carry pas- 
sengers who have not undergone 
rigorous astronaut training. 

Liftoff occurs with the simulta- 
neous thrust of the three main en- 
gines and two solid-fuel booster 
rockets. Aerodynamic controls, used 
later for reentry, are locked, and 
the vehicle is guided by changing 
the thrust angle of all five rockets. 
At an altitude of 27 miles and a 
velocity of 3210 mph, the solid 
boosters burn out. The casings are 
jettisoned and parachuted into the 
ocean for recovery and reloading. 




StUCA TILES FOR INTERMEDIATE HEAT 




white-hot nose and wings’ leading edges, 
and silica tiles over rest (diagram, low- 
er right). At reentry, tlie-sheathed craft 
pitches nose-up (upper right) to limit 
temperatures at hottest spots, and does 
a "belly-whopper" into atmosphere. 

Meanwhile, the Orbiter’s three 
main engines push it ahead. As the 
vehicle ascends into the vacuum of 
outer space, each engine can deliver 
470,000 pounds of thrust. At a ve- 
locity of 17,600 mph, while moving 
almost horizontally at about 115 
miles up, the main engines are shut 
off and the external tank is jetti- 
soned. At this suborbital speed, the 
tank will reenter the atmosphere 
and bum up like a shooting star. 

At this point, two 6000-pound- 
thrust engines for the Orbital Ma- 
neuvering System (OMS) provide 
the power burst required for a stable 
orbit. The OMS engines are at- 
tached to either side of the Orbiter’s 
rear fuselage. Additionally, the ve- 
hicle’s Reaction Control System 
(RCS) provides forty 900-pound- 
thrust rockets and six 25-pound- 
thrust vernier rockets for altitude 
control in orbit and during the 
early reentry phases. With a full 
65,000-pound payload, a due-east 
orbit of about 240 miles is possible. 
Replacing payload weight with ex- 
tra propellants for the OMS en- 





i Back to earth at 21 5 mph 

Safaly past reentry, pilot heads for a 
more-than-200-mph touchdown on run 
way, top view — and lowers wheels 
(dotted lines) just before reaching it. 

gines permits higher orbit missions. 

Once in orbit, the commander 
and pilot leave their forward-facing 
seats and move to control stations 
that face the rear. The pilot opens 
the payload doors while the com- 
mander maintains the Orbiter’s at- 
titude. Riding behind the pilot is 
the mission specialist, who now 
swivels his couch to a nearby panel 
and monitors critical payload ser- 
vices— electrical power, cooling, 
fluids— the Orbiter must supply to 
the payload. Finally, the payload 
specialist activates the experiments 
and monitors ail of the payload’s 
subsystems and the quality of the 
'■ collected data. 

Crew and passengers will work 
in shirt sleeves, in an atmospheric 
environment much like that on 
earth. Cabin air is a nitrogen-oxygen 
mixture at a sea-level pressure of 
14.7 pounds to the square inch. 
(Apollo crews used pure oxygen at 
5 psi.) Heat-stabilized and freeze- 
dried foods, as well as advanced per- 
sonal-hygiene facilities, bring the 
comforts of home to the Shuttle. 



After landing, craft will be towed im- 
mediately to special hangar for servicing, 
as below, to prepare it for another mis- 
sion. Quick turnaround aims to have each 
of Shuttle fleet ready to fly again within 
two weeks of its return from space. 

Electrical power is furnished by 
three 12-kilowatt hydrogen-oxygen 
fuel cells. 

Launch pad in the sky 

For missions using a modular- 
ized spacelab loaded in the bay, 
the dual payload doors are first 
swung open. This offers a clear 
view for the spacelab’s astronomi- 
cal or earth-viewing instruments. 
Spacelab equipment is mounted on 
an open pallet forming the aft por- 
tion of the lab. Its front end has a 
drum-shaped, pressurized room used 
by .scientists for observation and in- 
strumentation control. 

The spacelab, to be specially 
equipped for each mission, is being 
funded and developed by the Eu- 
ropean Space Research Organiza- 
tion. Prime contractor is Entwick- 
lungsring Nord (ERNO) of Brem- 
en, but there are associate contrac- 
tors from several other European 
countries. 

The Shuttle will also transport 
unmanned satellites into orbit and 
leave them behind. After the pay- 



load doors are opened, long mechan- 
ical “manipulator arms” lift the 
spacecraft from its berth. Outside, 
but operated from within the shuttle, 
crucial spacecraft subsystems such 
as solar arrays, antennae, attitude 
controls, sensors, and transmitters 
are deployed, activated, and moni- 
tored. The spacecraft is released 
only after ground stations report 
that they receive a good data stream. 
Faulty spacecraft can be returned 
to earth for repair. 

Shuttle craft will also have ren- 
dezvous and docking capabilities, 
enabling them to revisit complex 
spacecraft such as the upcoming 
I^rge Space Telescope (LST)— an 
orbiting “Palomar in the Sky.” 
Such a valuable instrument must 
be designed for several decades of 
useful life. But since no one can 
predict the most interesting science 
objectives that far in the future, 
manned visits will be necessary be- 
tween major science assignments 
for updating, reprogramming, and 
changing equipment. The LS'T will 
be unmaimed between visits. 

A docking module placed in the 
Shuttle’s cargo bay would enable 
personnel to move directly from the 
pressurized crew compartment to 
the LST’s pressurized instrument 
module. For high orbits or un- 
manned lunar and planetary mis- 
sions, spacecraft carried in the 
Shuttle’s bay will have propulsion 
units called “tugs” attached to 
them. After arriving in a low orbit, 
the tug/spacecraft combination is 
lifted from the bay. The shuttle 
then withdraws to a sale distance 
and the tug engine is ignited, 
boosting the spacecraft into higher 
orbit or into an escape trajectory. 

Tugs will be used to reach the 
23,200-mile geosynchronous orbits 
in which satellites match the earth’s 
revolution and thus appear to stand 
still. Future high-energy tugs may 
lift 8000-pound spacecraft into syn- 
chronous orbits. Yet the total 
laimch costs for such missions, 
some $15 million apiece, is less than 
half those of a Titan IIIC rocket, 
which is limited to payloads less 
than 4000 pounds. 

Before a special high-energy tug 
is built, however, three proven up- 
per stages of existing rockets may 
serve as interim tugs. One is the 
Titan IIIC’s “transtage,” specifical- 
ly designed to boost payloads into 
higher orbits. ’Two other possibili- 
ties are the Agena and Centaur 
stages. 

A modified version of the Shuttle 
can also be used to loft very heavy 
payloads for special missions. In this 
[Continued on page 136] 
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Make 


Model 


M.P.G. 


Price 


Wheel- 

base 


Curb 

wt. 


Engine 


Cu.in. 


Power 


Trans. 


Auto. 

opt. 


Axle 

ratio 


Austin 


Marina 


23.6 




2,949 


96 


2233 


OHV 4 


no 


67.5 


4-sp. 


Yes 


3.64 


Dodge 


Colt 


23.8 




2,830 


95.3 


2161 


SOHC 4 


97.5 


83 


4-sp. 


Yes 


3.89 


Datsun 


B-210 


24.4 


S 


2,579 


92.1 


1915 


OHV 4 


78.5 


75 


4-sp. 


Yes 


3.90 


Fiat 


128 


25.6 




2,445 


96.4 


1890 


SOHC 4 


78.7 


66.5 


4-sp. 


No 


4.07 


Honda 


Civic 


25.5 


s 


2,450 


86.6 


1605 


SOHC 4 


75.5 


52 


4-sp. 


No 


4.93 


Opel 


1900 


22.8 


s 


3,195 


95.7 


2136 


SOHC 4 


115.8 


75 


4-sp. 


Yes 


3.44 


Renault 


12 


23.2 


s 


2,795 


96 


2083 


OHV 4 


100.5 


65 


4-sp. 


Yes 


3.55 


Subaru 


DL 


22.5 




2,790 


96.6 


1970 


OHV 4 


83.2 


70 


4-sp. 


No 


3.89 


Toyota 


Coroila 120G 


24.4 




2,299 


91.9 


1815 


OHV 4 


71.2 


65 


4-sp. 


No 


4.22 


Toyota 


Corolia 1600 


24.0 


$ 


2,549 


91.9 


1995 


OHV 4 


96.9 


88 


4-sp. 


Yes 


3.90 


VW . 


Super Beetle 


24.2 




2,849 


95.3 


2028 


OHV 4 


96.7 


46 


4-sp. 


Yes 


4.12* 


VW 


Golf 


24.6 




3,050 


94.5 


1771 


SOHC 4 


89.7 


75 


4-sp. 


Yes 


4.11 



ECONOMY CARS 




VW OOLP 
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One of these 68 models 
may be the car you want. 
Here's how they stack up 



By JAN P. NORBYE 

So what, if Detroit doesn’t make 
the kind of car you’re looking for? 
There are about 30 makes of im- 
ported cars on the market, and most 
makes include several models. 

But buying an import raises a 
number of questions: Are parts 
available? How about service? And 
resale value? 

The general answer is that all of 
the imported cars marketed here 
are represented by big organiza- 
tions, with hundreds of dealers 
who have trained mechanics and an 
adequate stock of spare parts, plus 




regional warehouses for fast supply 
of less-in-demand parts to anywhere 
in the country. Despite that, there 
are still problem areas at the im- 
porter/distributor level as well as 
at the dealer level. But this is a 
risk you take when buying any car, 
even a popular domestic one. 

For information about a specific 
car, you might ask its owner. Ex- 
perience has shown— with over 11 
million imports on American roads 
—that the word-of-mouth reputa- 
tion of a car does more to sell it 
than any advertising campaign. 

Imported-car owners tend to be 
car enthusiasts. They join together 
in “one-make” clubs that publish 
newsletters, and share information 
about use and upkeep. A high pro- 
portion of imports are sports cars, 
and for those who want to race or 
run in rallies, there’s the Sports 



Car Club of America, a nationwide 
body with a large membership. 

Variety and economy 

More and more, however, people 
who are looking for economical 
transportation, but who couldn’t 
care less whether their cars have 
dual Webers or not, are turning to 
imports because Detroit does not 
offer the kind of car that meets 
their needs. For instance, none of 
the domestic subcompacts offers 
four-door convenience. There’s just 
more variety among the imports, 
and that improves your chances of 
finding a car that fits your needs. 

Imported cars are produced in 
four categories— economy cars, sta- 
tion wagons, family cars, and sports 
cars. The tables on these pages 
list the leading models in each cate- 
Continued 






Make 


Model 


M.P.G. 


Price 


Wheel- 

base 


Curb 

wt. 


Engine 


Cu.ln. 


Power 


Trani 


4utO. 

Opt. 


Axle 

ratio 


Datsun 


610 


17.2 


$ 3,879 


98.4 


2557 


S0HC4 


119 


no 


4-sp. 


Yes 


3.90 


Dodge 


Colt 


22.1 


$ 3,096 


95.3 


2304 


S0HC4 


121 


94 


4-sp. 


Yes 


3.55 


Fiat 


128 


25.1 


$ 2.737 


96.4 


1960 


SOHC 4 


78.7 


66.5 


4-sp. 


No 


4.41 


Mazda 


RX-3 


18.5 


% 3,595 


91 


2450 


RC-2 


210 


90 


4-sp. 


Yes 


3.70 


Mazda 


RX-4 


17.7 


$ 4,295 


99 


2875 


RC-2 


240 


no 


4-sp. 


Yes 


3.60 


Opel 


1900 


22.6 


% 3,442 


95.1 


2185 


SOHC 4 


115.8 


75 


4-sp. 


Yes 


3.44 


Peugeot 


504 


20.2 


$ 5,380 


114 


3105 


0HV4 


120.3 


82 


4-sp. 


Yes 


4.11 


Peugeot 


504 Diesel 


30.6 


5 6,350 


114 


3220 


0HV4 


128.8 


65 


4-sp. 


No 


4.22 


Renault 


12 


22.7 


5 3,498 


96 


2293 


0HV4 


100.5 


65 


4-sp. 


Yes 


3.55 


Subaru 


OL 


22.1 


$ 3,188 


96.6 


2100 


0HV4 


83.2 


70 


4-sp. 


No 


3.89 


Toyota 


Corolla 


23.6 


$ 2,789 


91.9 


2065 


0HV4 


96.9 


88 


4-sp. 


Yes 


3.90 


Toyota 


Corona 


18.5 


$ 3,329 


98.4 


2560 


SOHC 4 


120 


97 


4-sp. 


Yes 


3.90 


Toyota 


Corona Mk 1 


16.6 


$ 4,164 


101.8 


2890 


SOHC 6 


156.4 


122 


4-sp. 


Yes 


3.90 


VW 


Dasher 


22.6 


$ 4,295 


97.2 


2007 


SOHC 4 


89.7 


75 


4-sp. 


Yes 


4.11 


Volvo 


145 


19.3 


S 5,210 


103 


2859 


0HV4 


121 


109 


4-sp. 


Yes 


4.10 




FIAT 12* 
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gory with a few essential specifica- 
tions, and many are illustrated. 
Economy cars are two- or four-door 
sedans with a combination of high 
gasoline mileage and low purchase 
price. Our specifications refer to the 
two-door model. Station wagons? 
No need to dwell on that. Family 
cars are four-door sedans that do 
not meet the qualifications for econ- 
omy cars. (Some economy cars 
could certainly be regarded as fam- 
ily cars.) Sports cars are coupes 
and convertibles, and there’s enor- 
mous variety here. Some are high- 
performance thoroughbreds; others 
are little more than a body with 
sporty styling on an economy-car 
chassis. 

Mileage comes first 
We put miles per gallon in the 
first column. These days, that’s 




TOYOTA CORONA 
TOYOTA CORONA MARK II 




likely to be the information you 
look for first. The numbers we give 
are based on actual tests— and we 
have tested many of these cars. We 
have established that the gas mile- 
age we obtain in our 60-mph test 
corresponds closely with the an- 
nual average that can be expected 
from a car. That’s the number we 
give. It’s possible to get better fuel 
economy, and it’s possible to get 
worse. The numbers however, en- 
able you to compare all the cars 
listed. If with any of them, you get 
better gas mileage than we indicate, 
you can expect correspondingly bet- 
ter gas mileage with all of them. 

Some cars were not tested at 60 
mph but at 45. In these cases, we 
extrapolated 60-mph figures on the 
basis of our experience with testing 
a large number of cars at both 
speeds. We adjust the figure up or 



down according to vehicle specifi- 
cations, giving a bonus for small 
frontal area and aerodynamic body 
shape. Where we have not tested a 
car, we calculated the fuel consump- 
tion on the basis of tests we had 
made with other cars in the same 
family, or with cars using the same 
engine. We adjusted the figure for 
differences in weight, gearing, and 
other factors, in accordance with the 
same principles used for the ’75- 
model U.S. car-buyer’s guide pub- 
lished last month. 'There’s no guess- 
work involved. All figures are direct 
test data or calculated from test 
data. 

You are probably familiar with 
the code that indicates engine type 
and number of cylinders. RC-2 
means rotary combustion engine, 
two-rotor. SOHC means single over- 
head camshaft; DOHC, double 
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Make 


Model 


M.P.6. 


Price 


Wheel- 

base 


Curb 

wt. 


Engine 


Cu.in. 


Power 


Trans 


Auto. 

opt. 


Axle 

ratio 


Audi 


Fox 


23.0 


$ 4,110 


97.2 


2102 


SOHC 4 


89.7 


75 


4-sp. 


Yes 


4.11 


BMW 


530-S 


14.0 


S 9,489 


104 


2977 


SOHC 6 


182.1 


180 


4-sp. 


Yes 


3.64 


Oatsun 


610 


17.6 


$ 3,549 


98.4 


2425 


SOHC 4 


119 


no 


4-sp. 


Yes 


3.70 


Fiat 


131 


21.4 


$ 2,950 


98 


2210 


DOHC 4 


97.2 


80 


4-sp. 


Yes 


4.10 


Jaguar 


XJ-6 


13.6 


$10,500 


108.8 


4005 


DOHC 6 


258 


150 


4-sp. 


Yes 


3.31 


Jaguar 


XJ-12 


12.0 


$12,500 


112.8 


4208 


SOHC V12 


326 


241 


4-sp. 


Yes 


3.31 


Mazda 


RX-2 


18.4 


$ 3,695 


97 


2540 


RC-2 


210 


97 


4-sp. 


Yes 


3.90 


Mazda 


RX-4 


18.1 


$ 4,095 


99 


2680 


RC-2 


240 


no 


4-sp. 


Yes 


3.90 


Mercedes-Benz 


230 


20.0 


$ 8,420 


108.3 


3085 


SOHC 4 


140.8 


95 


Auto. 


Std 


3.92 


Mercedes-Benz 


240-0 


27.0 


$ 8,140 


108.3 


3125 


SOHC 4 


146.7 


62 


4-sp. 


Yes 


3.69 


Mercedes-Benz 


450 SE 


12.4 


$15,820 


112.8 


3995 


SOHC V8 


275.8 


190 


Auto. 


Std 


3.07 


Mercedes-Benz 


450 SEL 


11.9 


$17,400 


116.5 


4030 


SOHC V8 


275.8 


190 


Auto. 


Std 


3.07 


Peugeot 


504 


22.0 


$ 4,830 


108 


2860 


0HV4 


120.3 


82 


4-sp. 


Yes 


3.90 


Peugeot 


504 Diesel 


32.0 


$ 5,800 


108 


3000 


0HV4 


128.8 


65 


4-sp. 


Yes 


3.88 


SAAB 


99 LE 


22.7 


$ 4,848 


97.4 


2520 


SOHC 4 


121.1 


no 


4-sp. 


Yes 


3.89 


Toyota 


Corona 


18.8 


$ 3,079 


98.4 


2310 


SOHC 4 


120 


97 


4-sp. 


Yes 


3.90 


Toyota 


Corona MK li 


17.0 


$ 3,899 


101.8 


2820 


SOHC 6 


156.4 


122 


4-sp. 


Yes 


3.90 


VW 


Dasher 


22.8 


% 4,110 


97.2 


1984 


SOHC 4 


89.7 


75 


4-sp. 


Yes 


4.11 


Volvo 


144 


19.6 


$ 4,940 


103 


2738 


0HV4 


121 


109 


4-sp. 


Yes 


4.10 


Volvo 


164 


15.6 


$ 6,695 


107 


3106 


0HV6 


182 


138 


4-sp. 


Yes 


3.73 




76 I POPULAR SCIENCE 






overhead camshaft. OHV means 
overhead valves operated via push- 
rods and rocker arras. For cars pow- 
ered by diesel engines, the word 
“diesel” is part of the model desig- 
nation. Power means net SAE 
horsepower. Some cars that are not 
available with optional automatic 
transmission are offered with semi- 
automatics (Honda Civic and 
Porsche 911) . This is not indicated. 
“Yes” in the table means a true 
automatic that you operate like one 
in an American car. 

We have listed axle ratios be- 
cause they can make a big differ- 
ence in fuel economy. All the small 
imports, especially the economy 
cars, have very high ratios that in- 
dicate high engine rpm in relation 
to the car’s road spe^. This could 
seem to indicate poor gas mileage. 
In fact, it doesn’t, for these engines 




VW DASHER 
MERDCDES-SENZ «SO SC 




are so small and deliver such low 
torque at low rpm that they need 

severe down-gearing to puli the 
weight. The ratio has been care- 
fully chosen as the lowest compati- 
ble with the car’s maximum laden 
weight and the engine’s torque ca- 
pacity. A very high number can 
indicate a rev-happy engine (Hon- 
da Civic), and a very low number 
a torquey engine ( Renault 12, with 
only 65 hp and a 3.55 final drive 
ratio) . 

Final drive? 

That’s the ratio between ring 
gear and pinion, usually referred to 
as axle ratio. But the Renault has 
front-wheel drive and no axle, so 
we must use the technically cor- 
rect term. We have not noted front- 
wheel drive in the tables, so we’ll 
list the f-w-d cars here. F-w-d econ- 



omy cars are: Fiat 128, Honda Civ- 
ic, Renault 12, Subaru DL, and 
VW Golf; family cars: Audi Fox, 
Saab 99-LE, and VW Dasher; wag- 
ons: Fiat 128, Renault 12, Subaru 
DL, and VW Dasher; sports cars; 
Fiat 128 SL, and Renault 15 TL 
and 17 Gordini. Porsche 914 and 
Fiat X-1/9 have central (or mid- 
ships) engines placed behind the 
seats, driving the rear wheels. 
Porsche 911 is a rear-engined car. 

Some of the sports cars are strict- 
ly two-seaters. That includes the 
Datsun 260/Z, Fiat X-1/9, Merce- 
des-Benz 450 SL, MG Midget, 
MGB roadster and GT, Porsche 
914 and 911, Triumph Spitfire and 
'TR-6. 'The others have rear seats 
for occasional use. 

All the family cars have adequate 
seating for four, and the larger ones 
Continued 
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can be considered five-seaters. That 
includes the BMW 530-S, all Mer- 
cedes-Benz family cars, Peugeot 
504, Saab 99 LE, and both Volvo 
models. 

All the economy cars are four- 
seaters, and most are offered in 
both two- and four-door body 
styles. The exceptions are Honda 
Civic, Toyota Corolla 1200, and 
VW Super Beetle, which are avail- 
able as two-door sedans only. The 
Renault 12 is strictly a four-door 
sedan. 

Prices are listed next to the 
miles-per-gallon figures. Some cars 
are very competitively priced, while 
others make your head spin. 

Some of these prices are so high 
because of exotic engineering, which 
can include such items as all-inde- 
pendent suspension, electronic fuel 
injection, four-wheel power disk 




HINAULT IS TL 



PORSCHE 014 



brakes, and some minor specialties. 

All-independentsuspension means 
eliminating the rear axle and using 
a control-arm linkage for each rear 
wheel. This gives important bene- 
fits in ride and handling, and con- 
trol of noise and vibration; it even 
contributes to better space utiliza- 
tion. Most cars with front-wheel 
drive have independent rear suspen- 
sion also— but even if they don’t, 
they have the same advantages, 
since the driving axle has been done 
away with. Cars with rear-mounted 
or central engines must have inde- 
pendent rear suspension as long as 
their transmissions and final-drive 
units are built in imit with the 
power plant— so they get the same 
benefits. 

The all-independents 

Which cars with front engine and 



rear-wheel drive come with all-in- 
dependent suspension? None of the 
economy cars. In the family-car 
category, you’ll find quite a few; 
BMW 530-C, both Jaguars, all Mer- 
cedes-Benz models, the Peugeot 504 
(in both versions). In the station 
wagon, however, Peugeot uses a 
normal rear axle due to the high 
load capacity and need to provide 
consistent ride and handling char- 
acteristics with full load and light 
load alike. None of the front-en- 
gine/rear-drive wagons have all-in- , 
dependent suspension. Among the 
sports cars, the Datsim Z-cars, the 
Mercedes-Benz’s, smd the Triumph 
are the only ones with convention- 
al drive and independent rear sus- 
pension. j 

Electronic fuel injection is stan- . 
dard on Mercedes-Benz, Porsche, | 
Saab, and Volvo. All others ( except 




PORSCHE 911 



FIAT 128 SL 
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the diesels) have carburetors. Two- 
barrel or multiple carburetors are 
the rule, even on the economy cars 
and the low-priced sports cars. 

You expect power-assisted four- 
wheel disk brakes on relatively 
heavy cars like the Mercedes-Benz, 
Jaguar, Peugeot, and Volvo. They 
have it. So does the Porsche 911. 
But some light cars also offer the 
same type of brake system; Re- 
nault 12, 15 TL, and 17 Gordini; 
and the Fiat X-1/9. 

Most imports are so small and 
light that they have no need for 
power steering. On the heavy ones, 
it’s usually standard (Mercedes- 
Benz all models, Volvo 164, both 
Jaguars, and the BMW) . It’s option- 
al on the Volvo 144 and 145, but not 
on the Peugeot 504. 

Air conditioning is standard on 
the Mercedes-Benz 450 series, and 

SPORTS CARS 



optional on all other imports. Of 
course, an economy car can be fitted 
with air conditioning. You’ll lose 
some engine power when the air- 
conditioning system is in use, but 
that’s five to eight hp at most. It 
will also cause a rise in fuel con- 
sumption, but probably no more 
than a one- to 1.5-mpg drop. 

Detroit's challenge 

Imports now account for 14 per- 
cent of the total market, and that’s 
more than Detroit likes. The in- 
dustry seems ready to tolerate any- 
thing up to 10 percent, but when it 
gets beyond that, the U.S. auto 
makers will fight back. That’s com- 
petition, and that’s healthy. 'The 
only way Detroit can fight back is 
by making cars that fit the needs of 
the market. 'The introduction of the 
compacts in 1960, followed by the 



Make 


Model 


M.P.G. 


Price 


Wheel- 

base 


Curb 

wt. 


Engine 


Cu.in. 


Power 


Trans, 


4uto. 

opt. 


Axle 

ratio 


Capri 


2000 


20.6 


$ 3,566 


100.8 


2356 


S0HC4 


122 


80 


4-sp. 


Yes 


3.44 


Capri 


2800 


18.4 


S 3,807 


100.8 


2366 


OHV V6 


173 


98 


4-sp. 


Yes 


3.22 


Datsun 


260/Z 


15.6 


$ 5,289 


90.7 


2499 


SOHC 6 


156.8 


162 


4-sp. 


Yes 


3.36 


Datsun 


260/Z2 + 2 


15.0 


$ 6,061 


102.6 


2855 


SOHC 6 


156.8 


162 


4-sp. 


Yes 


3.54 


Fiat 


128 SL 


20.8 


S 2,890 


87.5 


1901 


SOHC 4 


78.7 


66.5 


4-sp. 


No 


4.07 


Fiat 


X-1/9 


20.2 


$ 3,917 


86.7 


1933 


SOHC 4 


78.7 


66.5 


4-sp. 


No 


4.07 


Mazda 


RX-3 coupe 


18.6 


$ 3,495 


91 


2335 


RC-2 


210 


90 


4-sp. 


Yes 


3.70 


Mercedes-Benz 


450 SL 


12.8 


515,450 


96.9 


3710 


SOHC V8 


275.8 


190 


Auto. 


Std 


3.07 


Mercedes-Benz 


450 SLC 


12.2 


$19,450 


111 


3765 


SOHC V8 


275.8 


190 


Auto. 


Std 


3.07 


MG 


Midget 


22.5 


S 2.995 


80 


1746 


OHV 4 


77.8 


54.8 


4-sp. 


No 


3.90 


MGB 


Roadster 


19.2 


$ 3,995 


91.1 


2394 


OHV 4 


109.8 


78.5 


4-sp. 


No 


3.90 


MGB 


GT 


19.3 


$ 4,325 


91.1 


2426 


OHV 4 


109.8 


78.5 


4-sp. 


No 


3.90 


Opel Manta 


Rallye 


21.3 


$ 3,499 


95.7 


2152 


SOHC 4 


115.8 


75 


4-sp. 


Yes 


3.67 


Porsche 


914 


22.0 


$ 6,050 


96.8 


2139 


OHV 4 


120.3 


91 


5-sp. 


No 


4.43 


Porsche 


911 


20.0 


$ 9,950 


89.4 


2425 


SOHC 6 


163.9 


143 


5-sp. 


No 


4.43 


Renault 


15 TL 


20.4 


$ 3,897 


96 


2293 


OHV 4 


100.5 


65 


4-sp. 


Yes 


3.77 


Renault 


17 Gordini 


20.8 


$ 4,945 


96 


2458 


OHV 4 


95.5 


107 


4-sp. 


No 


3.77 


Toyota 


Celica GT 


18.6 


$ 3,569 


95.5 


2469 


SOHC 4 


120 


97 


5-sp. 


No 


3.90 


Triumph 


Spitfire * 


21.4 


$ 3,195 


83 


1710 


OHV 4 


91 


57 


4-sp. 


No 


4.11 


Triumph 


TR-6 ^ 


16.6 


$ 4,375 


88 


2390 


OHV 6 


152 


106 


4-sp. 


No 


3.70 


VW 


Scirocco 


22.9 


$ 4,495 


94.5 


1705 


SOHC 4 


89.7 


75 


4-sp. 


Yes 


3.90 




subcompacts in 1970, are prime ex- 
amples of how free competition 
helps the consumer. 

'The Detroit companies spend 
millions of dollars on market re- 
search, and much of it doesn’t do 
them any good. By watching which 
imports are selling, they get the 
hard facts to use for future prod- 
uct planning. And all it costs them 
are a few sales— no out-of-pocket 
expenses at all. 

Imports are big business in 
America today. European and Jap- 
anese auto makers are important 
customers for the U.S. machine- 
tool and auto-supply industries. 
Many men and women are em- 
ployed directly in the selling and 
servicing of foreign cars. 'These facts 
show that the imported-car business 
does indeed play a large part in our 
economic life. OH 
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Fastest worid*circling sailboat, trima- 
ran Manureva, flies spinnaker plus bat- 
tened main and mizzen sails. French 



skipper handles her from a dome-cov- 
ered cockpit in 70-ft. center hull, be- 
tween the masts. Semicircular travel- 



ers simplify one-man sail trimming. 
Self-steering vane on stern, connected to 
rudder, takes over while crew sleeps. 




I 




Hydrofoils on Guided Missile make it 
skim over water at 30 mph. Crossarm 
and 30-ft. main tube are aluminum. 
U.S. craft is still being modified to keep 
foils submerged at higher speeds. 



A catamaran with Venetian blinds 
describes the British-built Clifton Flash- 
er. Crew rotates five wingsails — vertical 
airfoils— to harness the wind. Hulls are 



different sizes. Acceleration is quick, 
but there are still some bugs — like the 
windward hull's tendency to lift in a 
strong wind that would heel a monohull. 
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How science 
makes 

sailboats 

go faster 
than the wind 



Designed for speed, radical 
one-of-a-kind racers compete 
for world records 



By BEN KOCIVAR 

These odd-looking sailboats are the 
world’s fastest wind-propelled ves- 
sels. Some were designed to circum- 
navigate the globe single-handedly; 
others to sprint short distances over 
protected waters. 

The seven include two catama- 
rans, two trimarans, a proa (large 
hull with small outrigger) , a three- 
masted monohull, and a skeleton- 
like hydrofoil. Though the multi- 
hulls owe something to Polynesian 
boat-builders of a millennium past, 
these modem versions go far beyond 



the hollowed-log stage in sophistica- 
tion. The monohull carries to an ex- 
treme the racing-yacht designs 
honed in North Atlantic waters. And 
the hydrofoil comes straight from 
aircraft technology. 

Such fanciful designs could never 
have been translated into hardware 
without the technological explosion 
of the past few decades. Hulls are 
long, slender fabrications of alumi- 
num or fiberglass— often model-test- 
ed in a towing tank beforehand. 
Spars, usually aluminum, are aero- 
dynamically shaped to cut wind re- 
sistance. Dacron sails are often 
computer-designed for maximum 
drive. Stainless-steel rigging braces 
the masts without creating a forest 
of thick ropes. 

The fastest round-the-globe sail- 




Biggest fiberglass boat, 128-ft. mono- 
hull Vendredl 13, ocean races with 
just three self-tending jibs. Hull is 
narrow and keel shallow, giving French 



boat light 35-ton displacement, two- 
foot draft. Long waterline gives a theo- 
reticai top speed of 18 knots— very fast 
for displacement monohull. 



boat is Manureva, an aluminum- 
hulled trimaran 70 ft. long and 35 ft. 
wide, which Alain Colas recently 
guided around the world in the rec- 
ord time of 168 days. Colas covered 
326 miles on his best day’s run, a 
major record. 

Manureva looks like a plumber’s 
nightmare with its two knifelike out- 
er hulls linked to the narrow main 
hull by an array of aluminum tubes 
and girders. Her mainsail and miz- 
zen have full-length battens to main- 
tain their shape. All sails are man- 
aged with winches around the tiny 
cockpit, which is covered by a plas- 
tic, weathertight dome. 

Gulf Streamer, another unconven- 
tional trimaran, was launched more 
recently. Made of fiberglass with 
Continued 




A fast sprint racer, proa Crossbow, 
sails only one way. Five-man British 
crew runs between 60-ft. main hull and 
airborne outrigger to balance sideways 
wind thrust against sail. 
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foam-sandwich construction, this 60- 
footer has unusual banana-shaped 
outriggers. She was designed to be 
raced across the Atlantic by one 
man, but has spartan accommoda- 
tions for up to six. 

Like Manureva, the new trimaran 
has two daggerboards in the center 
hull, one forward and one amidships. 
Designer Dick Newick explains that 
while the main daggerboard pre- 
vents leeway, the forward dagger- 
board helps trim the boat for self- 
steering. He estimates her top speed 
potential at over 20 knots. 

British Oxygen, a new ocean-rac- 
ing catamaran, has 70-ft. hulls 
bridged only by structural spars 
with netting between. The crew of 
two is housed in a small nacelle set 
between the hulls, which are almost 
30 ft. apart. Hulls and nacelle are of 
fiberglass and carbon fiber-rein- 
forced polyester resin skin over a 
wood frame. Keels and rudders are 
made of titanium, stainless steel, 
and light aluminum alloy. Winches 
are also titanium. 

Vendredi 13 is a giant 128-ft. 
monohull that looks like an over- 
sized yacht or a schooner. She’s the 
biggest fiberglass boat ever built and 
the biggest ever designed to be raced 
by one man across the ocean. 

Despite her size she weighs only 
70,000 lb. and draws a mere two feet 
of water. Her three 80-ft. aluminum 
masts carry self-tending jibs, each 



Fiberglass trimaran Gulf Streamer, built in U.S., has 60-ft. 
center hull with two centerboards for better self-steering 
characteristics. Wedge-like struts connect center and side floats, 
absence of decking between hulls reduces chance of flipping. 




Newest ocean-racing cat, British Oxy- 
gen, has many secret features. Seventy- 
footer's fiberglass hulls carry titanium 
and stainless-steel rudders. Cabin for 



two is mounted on struts between the 
two hulls, which have netting between 
them. Added after launching (above): 
single mast and cutter-type sail rig. 



with 1100 sq. ft. of sail. One man 
can set or haul all three sails. 

Off to the races 

The John Player World Speed 
Record contest, inaugurated in 1972, 
has inspired some amazing craft. 
There are no design restrictions, and 
the course is a mere half-kilometer— 
about 550 yards. 

Crossbow, a 60-ft. flying proa, has 
clocked some of the highest speeds 
over this course for two years. Her 
knife-like main hull connects to a 
small outrigger capsule off the star- 
board side through two tubes with 
netting between. She races in only 
one direction— with the outrigger 
hull to windward. The crew of four 
or five sits in or next to the outrigger, 
balancing it so the small hull ^es 
just off the water. In light air. Cross- 
bow has sailed three times as fast as 
the wind. With a nine-knot wind she 
goes 18 knots; her winning run last 
year was 29.3 knots in a 20-knot 
wind. This year even Crossbow’s rec- 
ord was officially beaten. Beowulf 
V, a deceptively conventional-look- 
ing D-Class catamaran with 32-ft. 
hulls and a fully battened mainsail 
did a spectacular 35.59-mph run 
with average winds of 20 mph over 
an 815-meter course in Los Angeles 
harbor. Owner Steve Dashew at the 
tiller had a two-man crew riding 
trapezes. Beowulf’s novel features 
include a dial strain gauge on the 



mainsail sheet for optimum sail 
pressure. 

Clifton Flasher is an unusual cat- 
amaran that so far has shown more 
promise than performance. Her two 
unequal-size hulls carry five sails 
very much like a row of airplane | 
wings set on end. 

l^is craft is also designed for a 
one-way run and cannot tack. She 
accelerates with startling rapidity 
and reportedly has reached 25 knots 
in short bursts. However, her best 
speed over a timed course was 16.2 
knots in a 20-knot wind. 

Unlikely boat 

Guided Missile, of all the speed- 
sters, looks least like a boat. She’s 
actually a 30-ft. hydrofoil— one alu- 
minum tube with a crossbeam near 
the stern. Three surface-piercing | 
foils, one at the bow and one at each 
end of the crossbeam, lift the frame 
above the water at speed. 

Garry Seaman, Guided Missile’s 
designer, estimates she will go 30 
knots in a 20-knot wind. So far, how- 
ever, she’s hit 17.6 knots in an 11.5- 
knot wind, and 16.3 knots in an 
eight-knot breeze. 

What’s holding her back is the 
tendency at higher speeds for lateral 
pressure to force the foils up so close 
to the surface that they cavitate, 
stall, and dive, slowing the boat 
down. But Seaman expects to over- 
come the problem. UH 



Faster than the wind 

Every motorcyclist has experienced 
that mystifying phenomenon, "apparent 
wind." If he's doing 40 straight into a 
20-mph true wind, he's buffeted by a 



60-mph apparent wind. If the same true 
wind is at his back he feels only a 20- 
mph breeze. Side winds create interme- 
diate effects, of course, which can be de- 
termined by drawing a vector diagram. 

Aboard a sailboat, it's apparent wind 



that hits the sails. Not only can appar- 
ent wind be faster than true wind, 
there's a multiplier effect: As wind 
velocity doubles, wind force quadruples. 

All of which explains how a sailboat || 
can out-race the wind. 
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Australians 
pioneer new 

electric car 
ideas 



Flinders prototype combines 
printed circuit motor and 
hydrostatic transmission 



By PEDR DAVIS 

Like all other electric-vehicle 
builders, the Australians are look- 
ing for a new generation of light- 
weight high-energy batteries. But 
the electric-vehicle group at Flin- 
ders University in South Australia 
has concluded that the battery is 
not the only thing to concentrate 



on: There’s a lot that can be done 
with the motors and the control 
system, as well as in basic vehicle 
engineering [PS, June]. 

This commuter car combines two 
radically new concepts in electrical 
vehicles: the constant-speed print- 
ed-circuit electric motor, and hydro- 
static drive. The motor’s armature 
—three millimeters thick— is made 
of flat copper strips interleaved in 
four layers. There is no need for 
a commutator, as the brushes bear 
directly on the copper conductors. 
The unit is light— 66 pounds for a 



five-kw motor. A simple contactor 
is the only motor control needed. 

Speed control is entirely taken 
care of in the hydrostatic transmis- 
sion by varying the displacement of 
the pump and the hydraulic motors 
according to requirements. With 
the motors at maximum displace- 
ment, the pump is at minimum. 

When you step on the accelera- 
tor, pump displacement increases 
progressively, while the hydraulic 
motors remain at maximum dis- 
placement. Motor speed is kept pro- 
portional to flow rate. At a certain 
point, continued acceleration re- 
sults in reduced motor displace- 
ment, which then speeds up the 
motor’s rotation. As the electric 
motor runs at constant speed, its 
current requirements are deter- 
mined by the loading on the hy- 
draulic pump. When coasting or 
decelerating, the whole thing works 
in reverse, and regeneration can be 
effective eight down to zero mph. 
The transmission weighs 44 lb. 

The prototype is now on test, and 
the Flinders engineers expect to 
demonstrate a range of 50-90 miles, 
with a maximum speed of 40 mph 
with a five-kw motor, or 60 mph 
with a 10-kw motor. HE 




PPlNTEO CIRCUIT 
MOTOR/GENEQATOQ GEAR UNIT^ 



ROAD WHEEL 




ACCELERATOR CONTROL UNIT 



Schematic shows power flow path 
from motor to road wheels, with both 
electric and hydraulic control systems. 
Transmission is fully automatic except 
for forward and reverse shifts. 



Prototype chassis is light and simple. 
Complete car will weigh 1210 pounds. 
It's essentially a commuter car. with 
seating for two adults plus two children. 
Body will be made of ABS plastic. 



Motor in rear of chassis runs at 
constant 3200 rpm, driving vari- 
able-displacement hydraulic pump, 
which in turn drives variable-dis- 
placement hydraulic motor. 
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Ball rake 

Losing your best goif balls 
to water traps? Recovering 
them is easier with the Chain 
Rake Retriever. The head, on 
a telescoping han- 

dle. has a chain to trap balls. 
$12.95. Waukegan Outdoor 
Products. 4419 Grand Ave., 
Gurnee. III. 60031 . 



Super camper 

A "third axle" on the Born 
Free Super Coach can sup- 
port a lot of heavy gear. 
There's 41-gallon water stor- 
age. a 3000-watt generator, 
an air conditioner, and 40- 
gallon waste tank. The pick- 
up-mounted camper, made by 
Oodgen Industries. Hum- 
boldt, Iowa, sleeps six. 




Transducer 

mouniiog”^' 



W«<*r.i«vei gauge 



Electronrc console ir 
weelherproof unit 




Pet feeder 

Put a specific number of ice 
cubes in Foster Feeder, and 
set the dial at from two to 
14 hours. A thermal timer 
senses when the ice melts, 
opening a food and water 
lid. It's $19.95 from Con- 
sumer Products Div., Gray- 
mar Co.. 251 1 St. Paul St.. 
Baltimore. Md. 21218. 




River meter 

How do you measure a 
river's velocity without ob- 
structing flow and naviga- 
tion? In England, they're 
beaming ultrasonic pulses 
underwater in both directions 
from one bank to the other. 
Pulse travel time varies with 
the discharge, and is trans- 
lated into flow data. 



Flash camera 

Snap the electronic flash 
module on Hanimex's 110 
ES and you're ready for any 
shot. An electric eye con- 
trols shutter speeds pro- 
grammed from 1/300 to 10 
seconds: there's an f/8 
three-element lens. Flash 
provides 40-50 shots with 
two AA batteries. Price: $90. 
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Wave stoppers 

Some 23,000 of these con- 
crete forms — called trlbars 
and dolos — are being in- 
stalled at a seaport under 
construction near Sydney, 
Australia. The forms, weigh 
ing up to 20 tons, are inter- 
locked underwater to help 
reduce wave damage after 
dredging. 






Computer terminal 

Lost without a computer? 

The Acoustic Coupler fits 
your attache case with room 
to spare, and lets you "talk" 
to computers over any phone. 
Hand-held terminal with a 
1000-character scrolling 
memory is $1570. Termiflex 
Corp., Nashua, N.H., makes 
it. 



Film + tape 

Hook your camera's flash 
connection to the Porta-Pak 
cassette and you synchronize 
slide or filmstrip presenta- 
tions with on-the-spot tape 
recordings. Silent signals ad- 
vance the projector for 
sight/sound shows. $150 
from Radmar, Inc., Box 425, 
Northbrook, III. 60062. 

X 




Micro viewer 

You can't lug a bulky viewer 
around, but Mini-Max fits 
your coat pocket or brief 
case for viewing microfiche 
cards anywhere. The 13- 
ounce viewer handles 18X or 
48X microfiche or aperture 
cards. Manufactured by 
C.M.I., R.D. 2. 354 Wilming- 
ton Pike, Chadds Ford, Pa. 




Electric racer 

Powered with high-energy 
silver-zinc batteries, this bike 
should be the world's fastest 
electric vehicle, say the mak- 
ers. Quick Silver is nine feet 
long, weighs 700 pounds, 
has two 100-hp motors. Ex- 
pected speed; 150 mph. It's 
made by Corbin Gentry, Inc. 

Rafael, Calif. 94901. 



Trailer lens 

Backing your camper, van, or 
trailer into a tight spot is 
easier with this 14-by-1 1- 
inch plastic lens. The self- 
adhesive wide-angle lens is 
placed on a rear window. 
Area of vision is doubted, 
says Optical Sciences Group. 
Inc., 24 Triburon St.. San 



NOVEMBER 1974 | 86 







NNhat^Neiv 




Take-along lamp 

Plug Tote-A/Lite into a 12- 
volt lighter output or use the 
battery pack. The 12" 
6000-hour fluorescent tube 
puts out light equal to a 60- 
watt bulb. Red, yellow, and 
reflective sleeves are in- 
cluded. LSI Lighting Sys- 
tems, 4238 W. 12 St.. Erie. 
Pa. 16505. $29.95. 



Glass pack 

Flip Open one of these new 
fiberboard boxes and pull 
out thin sheets of glass. The 
containers were developed 
by PPG Industries to provide 
better handling, space sav- 
ing, and protection for glass. 
They hold 50 sq. ft. of glass 
in 8-by-10" to 36-by-44" 
sizes. Boxes are recyclable. 



TV trolley 

This saucer-shaped gadget 
scuttles along the bottom of 
giant tankers, providing TV 
views of the hull. The rig, 
developed in England, per- 
mits regular inspections 
without costly drydocking. 
Compressed air in a buoyan- 
cy tank presses three wheels 
against the flat bottom. 




Pushbutton can 

Press this easy-opening can 
on top to release pressure, 
then push in the bottom seal 
to pour. The new Presto 
opening eliminates dispos- 
able tabs and rings. Finger- 
tip pressure opens it. Aus- 
tralia's Broken Hill Propri- 
etary is licensing manufac- 
turers in several countries. 





Two-part compass 

Metal in a vehicle doesn't 
affect this military compass 
—the magnetic detector is 
mounted outside. The direc- 
tion shows on a three-inch 
servo dial with ±2® accu- 
racy. The compass, made by 
Bendix's Aviation Electric 
Ltd. in Canada, permits read- 
ings in a moving vehicle. 



Spring mount 

No knobs to adjust or han- 
dles to clamp— this spring- 
loaded tripod head can be 
flexed in any direction to 
pan heavy lenses or a movie 
camera. Both hands stay free 
for focusing. Flex-a-Pan is 
$9.95 from Fluid Sculpture. 
Box 91699, Los Angeles. 
Calif. 90009. 



Fire escape 

Here's one way to evacuate 
everyone from high-rise 
apartments with balconies. 
To escape from fire, a steel 
trap door in each balcony 
floor is opened, lowering an 
aluminum stairway. Units are 
made by Booth Fire Escape, 
Ltd., in New Westminster, 
B.C. Canada. 
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Sailboat pilot 

Dial a magnetic course and 
First Mate steers for you to 
within two degrees. The 1 2-V 
unit includes a sensor, circuit 
board, motor actuator, and 
drive assembly. Wheel model 
(left) is $495, tiller ver- 
sion $459. Electro-Mechani- 
cal, Box 778, Miami, Fla. 
33133. 



Cruiser-runabout 

A cuddy-cabin cruiser with a 
runabout’s open-bow seats, 
Capri Sport Cruiser 20 from 
Starcraft combines stern drive 
and trihull. Cabin gauchos 
convert to a double bed; cock- 
pit seats sleep two. Galley 
unit, camper top, boarding 
ladder, and instrumentation 
are optional. Up to 350 hp. 



Power seat 

Touching a handle raises or 
lowers your seat from 1 4V^" 
to 20" above the deck — if it's 
mounted on a Balcar Power 
Pedestal. Aluminum base is 
14" In diameter, has five 
mounting holes, acts as a 
shock absorber. Balcar Alu- 
minum, 1745 Sandy Lake 
Rd., Carrollton, Tex. 75006. 



Rod-holder plus 

Hook-Amatic Angler holds 
your rod, hooks the fish, too. 
A strike triggers the spring- 
loaded line-jerking mecha- 
nism, which has six tension 
settings. Holds any type of 
rod, lets go easily. About $15 
(bracket or base extra). 
Dorbo, 1914 Dana Ave., Cin- 
cinnati 45207. 



Mini fish-finder 

Lantern batteries in the base 
power Shakespeare's DF-3 
Scanmaster, a portable depth 
finder with a 100-ft. range. 
The head has a glareproof 
dial and shield, can be tilted, 
and has a carrying handle. 
Suction-cup mounting bracket 
adjusts transducer angle to 
transom. 



Outboard hose 

Double walls, impervious to 
sunlight outside and fuel in- 
side, are said to make Walk- 
Winn hoses more durable 
than those supplied with 
portable fuel tanks. The bulb 
is reportedly stronger, the 
clamps and tank fitting more 
effective. Walk-Winn, 1300 
E. 2 St., Little Rock, Ark. 



Tongue jack 

The heavy-duty worm gear on 
this trailer jack handles 
tongue weights to 300 lb. 

The drive is enclosed in a 
housing to keep out dirt and 
clothing. Total travel is 
17^". Zinc plated, the jack 
comes with a steel or rubber 
caster wheel. $40 from Dut- 
ton-Lainson, Hastings, Neb. 
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Corner tape 

You get a perfect corner, 
inside or out, at any angle, 
with Flex Corner dry-wall 
tape, says the maker. It has 
two Vz" galvanized-steel 
strips in the center, 1/16" 
apart. Goldblatt Tool Co.. 
513 Osage. Kansas City, 
Kans. 661 10, makes it in 
2V8" and 4" widths. 





Non-puddling, non-slip stone surfacing 

Need a slip-proof, porous surface for a patio, pool deck, 
walkway, or driveway? Astro-Stone is composed of pure ag- 
gregate or marble chips individually coated with a crystal- 
clear epoxy. The maker says it's stronger than concrete and 
totally porous. Water drains right through it, eliminating 
puddles and creating a slip-proof surface with no hazardous 
slicks. The epoxy coating on each stone makes the ma- 
terial resistant to freeze, thaw, and intense heat. Over 200 
sizes, textures, and color combinations are available. Astro- 
Stone Corp., 5 Dakota Dr., Lake Success, N.Y. 11040. 



Instant sunshine 

Hand-held sunshine is at 
your fingertips with Mr. Heat- 
IR's model MH-8. It mounts 
on a one-lb. propane cylin- 
der, provides 8000-Btu of 
infra-red rays for spot and 
area heating. Energy Conser- 
vation, Inc., Box 6660, 
Cleveland, Ohio 44101. 



Smoke detector 

If there's a fire in any part of 
your house. Smokeye won't 
let the heating or air-con- 
ditioning system spread the 
smoke. It shuts off the blow- 
er. Cost: about $250. Maker: 
Heat-Timer Corp., 115 Fifth 
Ave., New York, N.Y. 10003. 




Solar collector 

Twenty of these solar-collec- 
tor panels could supply the 
hot-water needs of a family 
of four, and 80 percent of 
the heating for a 2000-sq.-ft. 
house, says PPG Industries 
of Pittsburgh. The 6 ft.-by-3 
ft. units have two clear safe- 
ty-glass panels for weather 
protection. 




Kid-proof lock 

Small children won't get 
into danger areas such as 
basements, attics, and clos- 
ets with this Kiddie Katch 
lock at the top of the door. 
It goes on with one screw, 
retails for $1. Shur-Lok Co., 
413 N. Main St., Hutchins. 
Tex. 75141. 




AC/DC sump pump 

You won't be flooded out in 
a power failure if you've got 
a pump with its own power 
supply. AquaNot normally 
operates on 115 VAC, but 
in a power failure it converts 
automatically to DC and runs 
on an enclosed battery. 
AquaNot, Box 133, Highland 
Park. III. 60035. 
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Multi-scaffold 

It's a 14-foot straight ladder, 
a seven-foot stepladder, a 
sawhorse, workbench, cherry 
picker, and more. The Ger- 
man-made Portascaf is steel, 
weighs 40 lb., folds to 45V2 
inches. DAIE Associates, Box 
3866, Rochester, N.Y. 

14610. Price: $129.95. 








Muffled echo 

it's called "Echo" but it's a 
quiet, well-muffled chain saw 
says the maker. The light- 
duty CS-302 saw weighs 
10^/2 lb., costs $139.50. 

Echo Chain Saw Div., 3240 
Commercial Ave., North- 
brook, III. 60062. 




Quick clamper 

You can make hose clamps 
fast with any wire — baling 
wire, coat hanger, welding 
rod, etc.— and a Posi-Klamp. 
Turning the handle pulls the 
wire tight. The five-inch 
Posi-Klamps are $7.95 from 
Mountain Marine, 1136 S. 
Kalamath St., Denver, 

Colo. 80223. 





Cordless heat I 

Black & Decker's new cord- 
less soldering pencil has a 
12-watt chisel tip that melts 
60/40 resin-core solder in 
under 10 seconds. Two ni- 
cad batteries recharge fully 
in 16 hours, store enough 
energy to solder 35 to 100 
joints. Weight: six oz. Price; 
$14.99. 



Cordless heat II 

Weller's got a new cordless 
soldering iron, too. A nl-cad 
battery unit gives 15 minutes 
of 700" F tip temperature, 
recharges overnight. It's 
good for 500 chargings. 
Three interchangeable tips 
permit intricate to heavy- 
duty soldering. Weight: 5^ 
oz. Price: $14,95, 




Lathe rest 

There's no burning or mar- 
ring of wood turnings with 
Steady Rest— its radial ball 
bearings rotate with the 
workpiece. The base angles 
to position the rest. Price: 
$19.95 plus postage from 
Turn-O-Carve Tool Co., 7708 
N. Nebraska Ave., Tampa, 
Fla. 




GFI tester 

Is that ground-fault inter- 
rupter you installed for pro- 
tection working? Plug Wood- 
head's 1750 tester into a 
receptacle to find out. If its 
light goes out, you're safe. 
Daniel Woodhead Co., 3411 
Woodhead Dr., Northbrook, 
III. 60062. 



NOVEMBER 1974 | 89 





NNhot^Neiv 

IN 

ELECTRONICS 



Call router 

Stepping out of the office for 
a while? Tell the Call Divert- 
er the number at which you 
can be reached and it will an- 
swer your phone, ask the 
caller to hold on. and reroute 
the call directly to you. The 
Ansafone Call Diverter is 
$795 from Dictaphone Corp. 





Record cleaner 

The way to get clean sound is 
to start with a clean disc — 
especially if it's CD-4 en- 
coded. This new record 
cleaner from Audio-Technica • 
U.S., designed for CD-4 
discs, dispenses cleaning 
fluid from the top, eliminating 
a separate dispenser. It's ^ 
$7.95 at distributors. 





Bill saver 

Connect the Surgelock Sup- 
pressor to your power line 
and it limits costly tran- 
sient high voltages gen- * 

erated by many appliances. 

It'll cut your electric bill by 
10-40 percent, claims Puri- 
fication Systems, Inc., 28600 » 

Southfield Rd., Lathrup Vil- 
lage, Mich. $112.95. 



Finance finder 

A pocket calculator that will 
hold your interest? Yes, and 
percentage, and anything else 
a business calculator should 
figure. Besides the four basic 
functions, Hewlett-Packard's 
HP-70 does 21 of the most 
commonly used financial 
equations. It's $275. 




Scope display 

This all-in-one AM/FM re- 
ceiver from Marantz has 
Dolby and an oscilloscope 
display, delivers 50 watts to 
each of its four output chan- 
nels. A decoder pocket under- 
neath accepts an optional SQ 
decoder. Model 4400 is 
$1250. 




360° speaker 

It's easier to face the music 
with this 360” floor-standing 
system from Electrostatic Re- 
search Co., Beverly, Mass. 
Eight tweeters face outwards 
in all directions, and a down- 
ward woofer gives equal 
response to any part of the 
room. Price: $139.90. 
Enclosure optional. 



Throw-away key 

What's the key to good se- 
curity In a hotel room? Plas- 
tic. says ADT Security. The 
company's new electronically 
encoded plastic throw-away 
key opens the door and de- 
activates the alarm. A throw- 
away key means a new com- 
bination is programmed 
for each customer. 
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Gas saver 

Here's one for lead-footed, 
gas-wasting drivers: the 
Prestolite Pedal Feedback 
Fuel Economizer. It increases 
gas-pedal resistance when 
you accelerate too rapidly, to 
remind you to lighten your 
foot. A drop in manifold 
vacuum triggers the device. 
It's sold at automotive 
stores. 





Folding chock 

When not in use. Wheel- 
Block folds flat for compact 
storage in the glove com- 
partment or trunk. Emer- 
gency? Changing a tire? The 
steel chock hinges open to 
keep your vehicle from acci- 
dental rolling. It's $3.95. 
Maker; Valley Tow-Rite, 

27 E. Vine St., Lodi. Calif. 





Horn control 

Different speeds call for dif- 
ferent horn levels — low for 
city driving, loud for coun- 
try. Eaton Corp.'s horn con- 
trol has a signal generator 
that tells an electronic mod- 
ule how fast your car is 
going. Under 15 mph. horn- 
noise level decreases to 
75 dB 



Punch-out gaskets 

McCord has put it all to- 
gether-gaskets, that is— on 
one sheet. The punch-out 
sheets minimize damage in 
storage, and help a mechanic 
locate a gasket at a glance. 
The sheets are from McCord 
Replacement Parts Div., 

2850 W. Grand Blvd.. De- 
troit. Mich. 48202. 





Ignition kit 

A light-emitting diode com- 
bined with a silicon photo- 
cell triggers Mallory's new IR 
breakerless ignition system. 
Install and time it correctly, 
says the maker, and your ( 
distributor and ignition sys- 
tem never need adjustment. 
Mallory, 1801 Oregon St.. 
Carson City. Nev. 89701. 



Hole plugger 

Gas-tank and similar hole- 
plugging repairs can be quick 
and easy, says the maker of 
Duro-E-Pox-E Ribbon. The 
new form of epoxy works 
like putty, is unaffected by 
gas, oil, or water. A 14"-by- 
1" ribbon is $1.49. Maker; 
Woodhill Chemical Sales 
Corp., Cleveland, Ohio. 



NOVEMBER 1974 91 



■?rial 




Video 

discs 

for your color TV 



Soon you'll pop a record 
in your videoplayer and 
watch a movie on your TV 

By JOHN R. FREE 

You’ve scanned TV Guide’s listings. 
The program fare? Dreary. Why 
not treat your family to the Acad- 
emy Award movie you just bought? 
It’s encoded on a floppy 12-inch 
video disc. 

Slip it into the player, push the 
PLAY button. Beneath the ma- 
chine’s dust cover, the disc quickly 
whirls to a blurring 1800 rpm and 
the movie’s opening scenes flash 
on your TV screen. 

Inside your disc player, a low- 
power laser beam unerringly fol- 
lows the spinning tracks of pits on 
the disc. Electronic circuits trans- 




Mechanical playback: Riding 
hill-and-dale grooves 

Video-disc player from Teldec in Ger- 
many automatically withdraws record 
from jacket and reinserts it after play. 
Paper-thin discs provide 10 minutes of 
TV on single-play machines, more with 
a changer. Pressure-sensitive stylus gen- 
erates signal as it rides the grooves. 



late interruptions of the laser beam 
by the micropits into a TV signal. 
That signal flows through a wire 
to your set’s antenna terminals. 

'This little scenario in home en- 
tertainment may soon become real- 
ity. It’s hard to say just when. 
Video-disc devices have been talked 
about for several years now. But 
they have not yet been introduced. 
Several of the dozen-or-so compa- 
nies readying long-play TV-disc sys- 
tems hope to begin marketing their 
products in 1975-76. Whether or 
not they make it this time remains 
to be seen. 

Nevertheless, much progress has 
been made toward developing a 
wide range of sophisticated equip- 
ment: mechanical hill-and-dale rec- 
ords employing Thomas Edison’s 
original recording techniques; exotic 
laser systems with incredible stor- 



age capacities; a peculiar disc that’s 
part mechanical and part capacitor; 
photographic-emulsion discs, among 
others. Price projections for disc 
players range from a few himdred 
to a thousand dollars. Discs may 
cost from $2 to $10, although $25 
levels have been suggested by one 
manufacturer. 

As disc systems gradually be- 
come established, their impact on 
home entertainment and other 
fields will be enormous. Their near- 
est competitor, videotape machines, 
have not been introduced in con- 
sumer versions. Although disc and 
tape videoplayers are expected to 
coexist on the market, discs have a 
distinct cost advantage. Like phono 
records, plastic video discs can be 
stamped out at 10,000-plus per 
hour. Production cost per disc: 
Continued 
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Optical playback: Reflective 
disc and frame counter 

Non-contact laser readout in MCA Disco- 
Vision player eliminates wear by reflect- 
ing beam from metallized plastic disc 
Playing time; 40 minutes. Digital counter 
gives fast access to 36,000 TV frames. 





Optical playback: Micropits on transparent 
discs act like prisms, bending laser beam 



See-through disc made by Zenith (left), 
uses player much like lab model de- 
veloped by France's Thomson CSF (be- 
low). Spinning the flexible discs be- 
tween U-shaped stabilizer eliminates 
costly mechanisms to refocus laser beam 
when discs wobble. Air currents produce 
forces in stabilizer that minimize vertical 
motion. TV signals are produced and 
tracking occurs when passage of micro- 



pits through fixed beam offsets beam’s 
position on photodiodes ABCD beneath 
transparent disc. Since the area between 
micropits won't deflect beam, the diodes 
are equally illuminated and produce no 
signal. Beam axis tilts to and fro between 
C and D as pits enter and leave its path, 
generating signals. Unequal lighting of 
diodes AB, due to radial disc shifts, 
sends correction signal to mirror. 
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PROTECTIVE PLASTIC LAYER 




Optical playback with electronic focus 

Reflective-disc player from N. V. Philips has complex servo 
circuits for focus and tracking. Readout (above) occurs when 
beam from laser (1) is deflected by prism (2) and mirrors 
(3, 4) to lens (5) focused on micropits. Modulated light 
bounces back to photodiode (6), producing TV signal. Defocus- 
ing vertical movement is corrected (left) when shift from A to 
B (out of focus) causes unequal illumination of photodiodes. 
They generate signal that refocuses lens mounted in a loud- 
speaker-type coil. A radial shift of the disc is similarly de- 
tected when light spots A1 and A2, on either side of readout 
spot M (below), change the output of a diode pair. A correc- 
tion signal moves the pivotal mirror (4, above). 

O O O O OOCD O 

„^oo®oc3c:f“ 

CDCDO O CDOCD 



less than 50 cents. Program con- 
tent, however, will influence retail 
prices. As video scientist Joseph 
Markin puts it: “Without good yet 
inexpensive program material, the 
video-disc effort is in danger of 
throwing a party to which no one 
will come.” Most videoplayer man- 
ufacturers, or their associated soft- 
ware organizations, will have to 
purchase and license material from 
various TV- and film-production 
companies. 

What's on tonight? 

Two manufacturers are already 
listing programs that may be avail- 
able: M('A Disco-Vision, part of 
the huge Mt'A, Inc. entertainment 
complex in California; and Teldec, 
a joint venture of Telefunken in 
West Germany and Decca in Great 
Britain. 

A sampling of programming 
available for video discs has been 
detailed in MCA Disco-Vision’s 
brochures. M(,’A has exclusive ac- 
cess to some 11,000 titles from Uni- 
versal Pictures, Universal Televi- 
sion, and other film divisions. 

In addition to a string of major 
motion pictures, such as Airport, 
Spartacus, and The Ipcress File, 
MCA lists cartoons, documentaries, 
short subjects, sports, specialized 
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training, and newsreels as disc pos- 
sibilities. They’re also considering 
various educational and hobby 
made-for-discs listings. MCA says 
1000 different albums should be 
ready when Disco- Vision is first 
marketed. Teldec reportedly has 
150 titles ready, including Walt 
Disney cartoons, 12-disc feature 
movies, five-disc Laurel & Hardy 
films, a Polish ballet, and popular 
and classical music. 

Two general categories of disc 
systems are in the works: 

• Mechanical playback: These 
require physical contact between a 
stylus or head and the disc. If high 
disc velocities are involved, pickups 
relying on pressure changes to 
generate the signal wear rapidly. 
But tracking force, disc velocity, 
and wear can be reduced consider- 
ably if signals are stored electrical- 
ly or magnetically on the disc sur- 
face and the pickup “reads” them. 
Because of their large mechanical 
tolerances, these discs permit rela- 
tively short playing times. 

• Optical playback: Most prom- 
ising of the new systems, this tech- 
nique does not require contact with 
discs. Signals are read out with a 
beam of light. These players make 
extended playing times possible, 
but many require extraordinary 



mechanical precision — a potential 
problem for mass-produced con- 
sumer products. Players that use 
film to store encoded TV signals 
may counteract the need for such 
precision. 

What to expect 

The first mechanical system came 
from Teldec, who showed it in 
prototype form four years ago 1 PS, 
Jan. ’71 1 . Marketing, however, has 
been postponed repeatedly. Teldec’s 
TED’s (Television Discs) have 
about 3500 grooves per radial inch 
( more than 10 times as many as 
on an LP record) and turn at 1500 
or 1800 rpm. The TED grooves 
have tiny hill-and-dale bumps that 
contact a pressure-sensitive piezo- 
ceramic stylus (see diagram). 

Unlike conventional phono rec- 
ords, TED’s are encod^ and cut 
by a frequency-modulation method. 
This eliminates wide variations in 
groove width and permits mini- 
mum spacing between grooves. 
Playing time is 10 minutes a side. 

A $450 tag for a TED changer 
is predicted in Europe. Japanese 
versions for the U.S.-Japan NTS(' 
television standard might cost un- 
der $400 from Sanyo, a TED li- 
censee. Single-play machines might 
be half that price. 







Another disc system using a 
“souped up” mechanical-contact 
disc is under development by the 
RCA Corporation. The giant elec- 
tronics firm has kept details secret, 
but indicated recently it will soon 
be tooling up for production. 

Slowing it down 

Although a pickup does make 
contact with RCA’s disc, the sys- 
tem does not rely on pressure 
changes. Instead, hills and valleys 
of the vinyl grooves are covered 
with a thin metallic coating, form- 
ing continuous tracks of varying 
capacitance. The pickup is also 
partially metallic and acts as a 
probe to read out the capacitance, 
representing television information. 

Compared to the mechanical 
TED, RCA’s technique boosts fre- 
quency response enormously so 
more information can be packed 
into a given space. The disc can 
turn much more slowly and still de- 
liver detail for clear pictures. RCA 
has reportedly achieved 30 minutes 
of playing time at a speed of 450 
rpm. An important benefit of lower 
speed is reduced stylus wear. 

Another mechanical-contact sys- 
tem is unusual in that it permits 
both recording and playback. It 
was invented by Erich Rabe, a Ger- 



man record manufacturer. The rec- 
ord/playback disc, called MDR 
(magnetic disc recording), is 12 
inches in diameter. The outside 
half of each side is coated with 
chromium dioxide material, while 
the inner half is cut with a spiral 
groove. Prototype playback ma- 
chines are simply modified phono- 
graph turntables. The speed is 
upped to 156 rpm, and a new type 
of precision record/playback head 
developed by Wolfgang Bogen 
Gmbh. is installed on the pickup 
arm. Attached to the cartridge head 
is an extension arm fitted with a 
stylus that follows the inner 
grooves, guiding the head on the 
record surface. Rabe has achieved 
12 minutes of color per side. Blank 
discs would cost about as much as 
phonograph records, and players 
might cost about $400. No manu- 
facturing plans have been an- 
nounced, however. 

Enter the laser 

The first manufacturer to unveil 
a laser-based optical-readout disc 
was N. V. Philips, the big Dutch- 
based electronics firm [PS, Dec. 
’72]. Philips calls its disc system 
VLP (video long play). Its key ad- 
vantage over the mechanical play- 
ers: discs are touched only by a light 



Optical playback: TV tracks 
on photographic emulsion 

Multiplayered-disc system under de- 
velopment by I/O Metrics stores TV sig- 
nals as continuous tracks on high reso- 
lution photographic emulsion. Encoded 
TV signals are recorded on master disc 
with a laser beam: masters would be 
used for high-speed photo duplication. 
Player can use low-cost, non-critical 
components. Microscope objective is 
focused on spiral track in one layer, il- 
luminated with lamp from below. Vary- 
ing density and width of track modu- 
lates light reflected to a photodiode. 
Focused on lower layers, lens does not 
"see" tracks above since they're out of 
focus. Disc stores hours of color TV. 
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RCA's capacitance probe 

Mechanical-pickup technique from RCA 
uses probe to measure varying capaci- 
tance created by metallic coating over 
peaks and valleys in plastic. Wide-fre- 
quency response permits slow 450 rpm. 

beam, so there’s no stylus to wear. 
The rigid 12-inch VLP’s are coated 
with a reflective metal and covered 
with a protective transparent plas- 
tic. Etched onto the metallic sur- 
face are spiral-shaped tracks of pits. 

A low-power (1 milliwatt) heli- 
um-neon laser beam is focused on 
the pit tracks through an intricate 
lens-mirror arrangement (see dia- 
gram). Light falling on the highly 
reflective metal surface is reflected 
back to a photodiode. But the 
whirling tracks of pits diffract the 
focused beam when they enter its 
path, periodically cutting off most 
of the light reflected back to the 
light-sensitive diode. This inter- 
ruption of the beam varies the elec- 
trical output of the diodes, which 
is converted into the TV signal. 

In Philips’ VLP system, the la- 
■ser spot scans from the center of 
the disc outward. By applying cur- 
rent pulses to the radial tracking 
mirror, the spot can easily be 
shifted to freeze a TV frame, create 
slow, accelerated, or reverse mo- 
tion. The entire laser/lens assem- 
bly moves radially during normal 
tracking, and can locate specific 
sections of a program. 

There’s another electronic trick, 
too. By encoding digital identi- 
\Continued on page 144] 
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Geothermal 

energy 

..the prospects get hotter 




Initial flow testing at a wellhead in Im- 
perial Valley by the Dept, of the Interior. 
Well is 6005 ft. deep: initial bottom tem- 
perature: 369" F. 



Tapping the earth's 
heat as an energy source 
is coming on stronger 
than ever 

By JOHN F. HENAHAN 

Today everyone agrees that geo- 
thermal energy is an abundant and 
essentially unlimited power source. 
The only problem; devising systems 
that can turn it into electricity, and 
do it efficiently. 

All early geothermal fields— such 
as those at the Geysers in Califor- 
nia; in Laradello, Italy; and in 
New Zealand— are so-called dry- 
steam reservoirs. But those are 
rare: They exist only where a sup- 
ply of underground water comes in 
contact with cracked hot rock and is 
turned into steam. Where this hap- 
pens, it’s simple to get geothermal 
electricity; just drill a hole and 
pipe the natural steam to a nearby 
turbine. 

But there are two other potential 
sources of geothermal power, and 
these are plentiful: hot water and 
hot dry-rock deposits. Enormous 
amounts of energy are stored in 
such reservoirs but it’s not so easy 
to get it out. Some hot-water de- 
posits— such as the vast reservoir 
that underlies California’s Imperial 
Valley— are not pure water but vio- 
lently corrosive brines that can clog 
up drill holes or eat out machinery 
in days. Getting energy out of hot 
dry rock presents considerable dif- 
ficulties of its own. 

All the experts agree: Before we 
can get really large amounts of en- 
ergy from the earth, we’ll have to 
solve a lot of tough technological 
problems involved with hot water 
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and hot dry-rock fields. I’ve just 
been talking with some of the re- 
search teams at work in these areas. 
I found that they’re coming up 
with a lot of ingenious solutions, 
and that they’re excited about the 
prospects of geothermal energy. As 
they talk, you can sense the poten- 
tial payoff that excites them. 

Fantastic amounts 

Dr. Don White, of the U.S. Geo- 
logical Survey in Menlo Park, 
Calif., estimates that the heat in 
the top 10 miles of the earth’s crust 
totals 3 X lO” calories. That is 
about 2000 times the amount of 
heat that would be produced if we 
burned the world’s entire supply of 
coal. Much of that heat is so spread 
out or so deep below the earth’s 
surface that it defies commercial ex- 
ploitation. It has been estimated, 
however, that if only one-tenth of 
the geothermal energy in the top 
two miles of the earth’s crust could 
be extracted by today’s techniques, 
and converted to electricity, it 
could provide 58,000 Mw annually 
for at least the next 50 years. Dr. 
Robert Rex, president of Republic 
Geothermal in Whittier, Calif., and 
one of the foremost pioneers in the 
field, estimates that there is enough 
energy sealed beneath the Imperial 
Valley alone to meet the electrical 
needs of the Southwest for at least 
200 years. 

A report issued by a committee 
headed by former Secretary of the 
Interior Walter Hickel estimates 
that it should be possible to develop 
as much as 132,000 Mw of geo- 
thermal generating capacity in the 
United States by 1985. On the oth- 
er hand, the more conservative Na- 
Continued 
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In Sperry Rand's down-hole pump, wa- 
ter is forced down well in narrow pipe to 
point where geothermal brine would flash 
into steam (1200 to 1700 feet down). 
Water passes through pressure-drop 
valve to heat exchanger where it turns 
into steam: steam drives turbine that in 
turn drives pump. Pump then forces 
geothermal brines to wellhead for use In 
the power plant's turbines. 
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Total-flow energy 

In Lawrence Livermore Lab s to- 
tal-flow impulse turbine, brine- 
vapor mixture from wellhead 
sprays through nozzles against 
turbine vanes to turn a genera- 
tor Used vapor is vented to cool- 
ing towers where it s condensed 
and then, along with brine, is in- 
jected back into the ground. In- 
jection is necessary to prevent 
land subsidence or ground-water 
contamination were mixture to 
be dumped on the surface. 



lyOpyrighted material 





tional Petroleum Council foresees 
that geothermal power capacity in 
the same period will reach no more 
than 3500 Mw. Within these ex- 
tremes, geothermal energy could 
provide from 0.5 to 20 percent of 
the nation’s electrical power with- 
in the next 11 years. 

How they'll do it 

Basically, there are three ways to 
use geothermal hot water to pro- 
duce electricity. In Cerro Prieto, 
Mexico (in the southernmost ex- 
tension of the Imperial Valley), 
the Mexican government has been 
operating a 75-Mw geothermal pow- 
er plant that uses the flashed-steam 
process [PS, Aug. ’72], In this sys- 
tem, pressure reduction as the hot 
water rises in the well causes some 
of it to flash into steam. The steam 
runs a turbine that generates elec- 
tricity. 

Another way to take advantage 
of geothermal hot-water potential is 
through the “binary-vapor” tech- 
nique now being developed by 
Magma Power Company in Los 
Angeles. In this case, the fluids are 
not allowed to flash into steam; in- 
stead a pump in the well keeps 
them under high pressure, and the 
hot fluids are fed into a heat ex- 
changer where they vaporize a low- 
molecular-weight fluid such as iso- 
butane or freon. 

In the Magmamax process, the 
vapor drives a low-pressure turbine, 
then is condensed and recycled 
through the heat exchanger. With- 
in a few months, the Southern Cali- 
fornia Edison Company plans to 
use the Magmamax process in a 
small 10-Mw power plant that will 
get its energy from the hot-water 
geothermal deposit beneath Mam- 
moth, in northern California. 

Unfortunately, neither system 
uses much of the heat present in 
the geothermal water. The flashed- 
steam process uses only the part 
that flashes into steam. 'The heat in 
the remainder is unused. The bi- 
nary-vapor technique does not use 
the geothermal fluid directly, a nec- 
essarily less efficient system. The 
geothermal hot-water deposits in 
the Imperial Valley cannot be used 
directly in a power-generation sys- 
tem because they are really brines 
—with salt concentrations ranging 
from about two percent to as high 
as 25 percent in the Salton Sea area. 
Corrosion and caking caused by the 
more concentrated brines make it 
almost impossible to use them in a 
conventional power-generating sys- 
tem. 

Nevertheless, a group of never- 
say-die researchers at the Univer- 
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sity of California’s Lawrence Liver- 
more Laboratory find a lot of room 
for maneuvering in that “almost.” 
They believe that a new type of 
“total-flow impulse turbine” they 
are developing may be able to pro- 
duce electrical power from even the 
most concentrated brines in the val- 
ley. 

At Livermore, I talked with Dr. 
Gary Higgins £md Roy Austin, who 
are developing the total-flow system 
—the third and possibly most ef- 
ficient way to use geothermal hot- 
water deposits. As Gary Higgins 
explains it, the total-flow impulse 
turbine is so named because it will 
run on both the liquid and steam 
phase of the fluid mixture that 
comes out of the geothermal well- 
head. In principle, it is related to the 
impulse turbines that have been 
used in hydroelectric power plants 
for more than a century. Water from 
a dam or some other source is ex- 
panded through a spray nozzle; the 
force of the droplets acts against 
the scoop-like vanes of the turbine 
wheel, which then turns to operate 
a generator. 

Between technologies 

“Sometimes people look at us 
funny when we tell them about our 
idea,” says Roy Austin, the chemi- 
cal engineer in charge of the Liver- 
more project. “The steam-power 
people tell us, ‘Hell, we’ve worked 
for years to take the water out of 
steam and you want to put it back.’ 
Then when we talk to the people in 
the hydraulic-power business, they 
say, ‘The turbines we’ve worked so 
hard to design work on water alone, 
and you’re talking about water and 
steam.’ So we’re sort of in the mid- 
dle of two well-known technologies, 
trying to put them together in our 
own way.” 

Austin was only too eager to 
show me that the total-flow impulse 
turbine works when it is fed a mix- 
ture of liquid and vapor. Wheeling 
a table-top model over from the cor- 
ner of his office, he opened a few 
valves and let a mixture of water 
and air through the spray nozzle. 
He smiled proudly like a man 
showing off his new power saw, 
when the ear-piercing whine of the 
whirling turbine cut through the 
office and a light bulb attached to 
the generator went on. 

“If we can design a turbine like 
this to accommodate the brine- 
steam mixture that comes out of the 
well heads in the Salton Sea area, 
we should be able to produce at 
least 60 percent more electrical 
power than any other system now 
under consideration,” he said. 



To fill in some of the blank spots 
between the table-top model in 
front of us and the power-plant- 
sized turbine of the future, Austin 
and his colleagues are now testing 
several experimental designs in a 
facility recently completed at Liver- 
more. 

Field test 

“Here, it’s the mechanical per- 
formance of the turbine we’re in- 
terested in,” he said. “We want to 
see whether or not it will run well 
on a mixture of water and steam in 
approximately the same propor- 
tions found at the geothermal well- 
head. If we can make a turbine 
work with a mixture of water and 
steam, it should work just as well 
with a mixture of brine and steam,” 
he said. “But the only way we can 
check out how the brines affect the 
turbines is to go down to the Im- 
perial Valley. You just csm’t dupli- 
cate the well-head conditions of the 
brine in a laboratory setup.” In 
fact, on the day I visited Liver- 
more, Austin and his colleagues 
were shipping a small test cham- 
ber to the Imperial Valley, where it 
would be hooked up to a geothermal 
well. 

Austin foresees two problems: 
scaling inside the nozzle, and cor- 
rosion of the turbine wheel. Some 
nozzles now being tested are com- 
posites of mild steel and tantalum 
carbide. The turbine wheels, buf- 
feted as they are by the full force 
of the hot brines, may be made 
of titanium metal coated with cor- 
rosion-resistant titanium nitride. 
The piping to be used throughout 
the system may be made of poly- 
mers, such as epoxy resins and 
polyesters. 

By 1978, if all goes well, a small 
one-megawatt power plant using a 
total-flow impulse turbine should be 
feeding electricity into the grid of 
a power company in southern Cali- 
fornia, Gary Higgins told me. By 
1981, it should be possible to scale 
up to a more impressive 200-Mw 
size. 

Higgins is confident that a geo- 
thermal power plEmt could be built 
and operated for about the same 
or even less money than traditional 
power plants. 

“It all depends on how difficult 
it is to solve the materials prob- 
lem,” he told me. “But even if the 
turbine material is as expensive as 
titanium, we should be able to pro- 
duce electricity for about seven to 
13 mills per kilowatt hour. Power 
plants now fueled with coal or oil 
come in at around 12 mills/kwh, 
while nuclear plants will probably 





cost about 12 to 15 mills/kwh by 
1980, just about the time when 
geothermal energy should be com- 
ing into its own.” 

Lost in transit 

Geothermal developers who plan 
to use the hot-brine deposits of the 
Imperial Valley are facing another 
major problem: Much of the theo- 
retical power output of the well 




Los Alamos Lab's latest test well is in 
the Jemez Mountains, about 35 miles 
from Los Alamos, N, M, (left). LASL's 
scheme is to drill down into hot dry 
rock, create a network of cracks and fis- 
sures by pumping water down into well, 
then withdraw steam from a second well 
after water has heated up. Above, proj- 
ect engineer Don Brown (left) and LASL 
crew prepare to lower probe to check 
temperature at the bottom of the 
shaft, 

gets lost between the time the hot 
liquid flashes into steam at some 
point down the well and the time it 
reaches the wellhead and the pow- 
er-production system. 

"To boost the power output of hot- 
water wells, H. B. Matthews and 
his colleagues at the Sperry Rand 
Research Laboratories in Welles- 
ley, Mass., are designing an ingeni- 
ous down-hole pump that could 



Lawrence Livermore engineers check 
total-flow test chamber (left). When con- 
nected to well in Imperial Valley, four 
nozzles will spray brine-steam mixture 
against four test plates, testing four noz- 
zle designs and four materials. Below 
are designs for turbine wheel. Radial in- 
flow (right) vents spent brine through 
wheel's center. Tangential flow (left) has 
nozzle tangential to buckets, which are 
shaped to respond simultaneously to 
liquid droplets and vapor. 





keep the geothermal brines from 
boiling until they reached the pow- 
er turbines at the top of the well. 
Using such a pump, the Sperry 
Rand group estimates that the pow- 
er output of a typical Imperial Val- 
ley well could be boosted from 15 
to 30 percent over what is now 
possible. 

Aside from the substantial in- 
crease in power that goes with it, 
the pump could also minimize the 
serious scaling of the well casing 
that normally occurs when the brine 
flash-distills in the well. (If the 
brine is not allowed to flash, it 
doesn’t cause scaling.) So says Dr. 
Warren McBee, Director of the 
Sperry Rand Systems Require- 
ments and Applications Laboratory. 

McBee expects that the down- 
hole pump now being built by the 
group should be ready to be put 
down a well— probably in the Im- 
perial Valley— about six to nine 
months from now. There is no rea- 
son why the pump could not be 
used in tandem with the total-flow 
impulse turbine now being devel- 
oped by Roy Austin, or with any 
other power production scheme now 
being considered for use in the Val- 
ley, he continued. 

^ far, the Sperry Rand group 
doesn’t seem overly concerned about 
corrosion or scaling. They expect 
that the bulk of the pump compo- 
nents will be made of a stainless- 
steel alloy, with the pump’s impel- 
ler blades, exposed as they are to 
the hot brines, made of titanimn. 
The vanes and wheels of the small 
400-hp turbine that powers the 
pump will probably be fabricated 
of tungsten carbide according to 
present plans. 

\Continued on page 142] 

NOVEMBER 1974 | 99 



Programmed 

driving 

...one answer to 
traffic jams 



By DAVID SCOTT 

Think of the times you’ve been 
caught in a traffic jam when you 
might have turned off earlier to 
avoid a clogged intersection, road 
repairs, or an accident. Siemens, 
the giant German electrical com- 
bine, figures that its system of 
“programmed driving” could be the 
answer, and already has an experi- 
mental setup near its Munich head- 
quarters. 

The system tells the motorist the 



quickest and safest route to his 
chosen destination, taking into ac- 
count prevailing road and traffic 
conditions. The heart of the sys- 
tem is a central computer pro- 
grammed with data on the total 
traffic picture. The computer is 
wired to a network of curbside 
send /receive stations at key junc- 
tions, each having an inductive 
information loop buried in the 
road. Passage of vehicles over these 
loops builds up the overall traffic- 
flow picture for the computer, which 



relays this information through a 
transceiver in the car to a special 
dashboard display unit. 

Before beginning a journey, the 
driver programs his unit with a 
digital destination code obtained 
from a special map of the city. 
Then, as he drives, his movements 
over the information loops are de- 
tected by the computer. If the driv- 
er is going in the right general 
direction and the way ahead is 
clear, the electro-brain responds in- 
stantly with a signal that illumi- 
nates the “straight ahead” arrow on 
the display unit. At the same time, 
it advises the optimum speed on 
another indicator. But if a jam or 
obstruction is ahead, other direc- 
tional arrows indicate a turn to 
skirt the trouble. 

Programmed driving would get 
you there faster and more relaxed; 
jangled nerves are left to the com- 
puter. And getting around a 
strange city would be easy: You 
could forget about the map, and 
never be balked by one-way streets. 

Such an advanced system requires 
each vehicle to have an individual 
transceiver/display unit costing 
about $100, Siemens figures. A city 
the size of Munich, with 1.5 mil- 
lion people, would need informa- 
tion stations at about 2000 inter- 
sections, costing some $2 million 
together with a computer. HI 




Dash-mounted display unit tells what road to take at intersections for the shortest journey time. Arrows show the way. 





How the system works: (left to right) 
1. Driver sets up his desired destination 
on a pushbutton panel. The digital code 
(2937) is obtained from a special refer- 
ence map of the city, and transmitted 
continuously during the journey. The 
driver can start off in any direction, but 
is then instructed what turns to take. 2. 
When the car passes over a buried in- 
duction loop, the roadside receiver de- 
tects the destination code and transmits 



it by wire to the central computer, which 
identifies the code and intersection. The 
computer determines whether the car 
should turn left or right or go straight at 
the next junction, and also the optimum 
speed to hit the next traffic light green. 
3. An instant after receipt of the desti- 
nation code, the computer sends route 
and speed information back to the road- 
side station, where the induction loop 
relays the data to the receiver in the 



passing car for display on the dashboard 
unit. 4. Instructions for the driver are 
then displayed: He should take a right 
turn, and go at 40 kph to make the next 
light. The display persists until another 
loop is passed, when a new display 
comes up. The computer is always at 
work figuring out alternative routes. If 
the driver is told to make a detour, 
this is instantly taken into consideration 
at subsequent loops. 



100 I POPULAR SCIENCE 



Copyrighted material 







A real do-it-yourself 
home improvement- 
add a 



bay 

window 



ByA.J. HAND 

One of the biggest home-improve- 
ment bargains you can find— that’s 
a ready-made angle bay window. 
For a total cost of around $400 
and a weekend’s worth of work, 
here’s what you get: 

Extra space inside your home, 
and a feeling of even more space 
than you really get. Extra light to 
brighten your day and bring new 
life to your houseplants (think of 
an angle bay as a giant window 
greenhouse). A wide-open view of 
the outside, not just straight out 
the window, but up and down the 
side of the house as well. And an 
interesting architectural accent that 
can break up the dullness of an un- 
imaginative exterior on any home, 
from an early-American classic to 
an ultramodern design. 





Author's bay window replaced one of 
the tiny double-hung units above. Out- 
side, it adds an interesting architectural 
element to the front of the house. In- 
side. it highlights the kitchen/dining 
area. Window is a stock readymade unit 
just over six feet wide, the smallest bay 
the author could find. 




For step-by-step installation details, 
turn to page 120 
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Greenhouse 
or terrarium? 

Build your choice now for 
an evergreen winter 




Window garden adds 
color indoors and out 

Smallest investment in time 
and cash is handsome window 
unit to display small potted 
plants in kitchen or dining 
room. It slips into a con- 
ventional double-hung window 
more easily than a room air 
conditioner — needn't be fas- 
tened to the frame. If you 
attach flanged top to bottom 
rail of lower sash, it can be 
raised and lowered to control 
ventilation. Movable top 
shelf rests on rods; bottom 
is faced with plastic brick. 

102 ] POPULAR SCIENCE 




PS commissioned three 
Plexiglas designs that offer 
a wide range to match 
your skills and budget 

By AL LEES and A. J. HAND 

Your gardening needn’t end with 
the first frost. You can shelter 
plants from winter— and continue 
to enjoy them— in a variety of 
ways, from the simple window bub- 
ble at left ( that gives them full ad- 
vantage of outdoor sun and indoor 
heat) to the elegant full-scale green- 
house, next page. Between these ex- 
tremes, there’s another option that 
frees you of any dependence on 
sunlight: Create an indoor garden 
in a giant terrarium that doubles 
as a room-divider. 

The basic ingredient common to 
all three projects is acrylic glazing. 
None of these designs would be pos- 
sible with conventional glass— it 
just isn’t flexible, light, or safe 
enough. And if you’ve hesitated to 
tackle a greenhouse or terrarium 
because you’re wary of cutting and 
drilling glass, take your pick of our 
alternatives. Plexiglas is as easy to 
work as plywood (easier, in the 
bending department) . And it’s ideal 
both for greenhouses (requiring 
glazing that stays clear under harsh 
sunlight) and for terrariums (where 
it’s necessary to hold in the mois- 
ture the plants breathe). 

The window and divider units 
were designed tor us by James J. 
Knight and Jack P. Hough of 
Rohm and Haas Co., the manufac- 
turer of Plexiglas. A plans sheet 
with more construction details than 
we have space for here is available 

Ct ... 



Terrarium is unique divider 

Though plants seem to float within four 
hanging Plexiglas panels, this sturdy 
structure defines living and dining areas. 
Photographed for PS at Selig 
furniture showroom. 



for both designs. Write Projects of 
Plexiglas, P. O. Box 14619, Phila- 
delphia, Pa. 19134, specifying the 
plan you want (they’re 50c each). 

The modular greenhouse was de- 
signed and built for us by architect 
Lester Walker. Dimensioned plans 
and materials list are complete in 
this issue. Walker enthusiastically 
demonstrated that the project is 
well within the range of an average 
homeowner’s portable power tools. 

To build the full three-module 
greenhouse shown, you’d need a 
dozen 4-by-8 sheets of plywood 
and seven sheets of 3/16" Plexiglas. 
But you can stop at one or two 
modules, and expand later simply 
by moving out the back window 
panel and adding a new partition. 
When buying your plywood, be 
^ sure it’s exterior-grade. Don’t settle 
for panels with “exterior glue”. 
( Many interior plywoods are made 
with such glue, but couldn’t stand 
up to the unusual moisture condi- 
tions of a greenhouse.) (^heck for 
an APA-grade trademark: EXT. 

Greenhouse construction starts 
with the fabrication of the basic 
panels. You’ll need at least one end 
panel and one door panel for a sin- 
gle-module greenhouse. When ready 
to cut, be sure to use plywood 
blades: in a saber saw for curved 
cuts, and in a portable circular saw 
for straight cuts. After cutting, at- 
tach comer blocks and ledger strips 
with resorcinol glue and nails. 

Continued 






Plexiglas and plywood greenhouse is modular 

A greenhouse that grows with your plants — that's what you get 
with this design by architect Lester Walker. The three-module 
unit is eight feet wide, eight feet high. 1 2 feet long. Single 
module, about $280. Shelves are interchangeable. For 
detailed construction plans, turn the page. 
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Now build the louver boxes. Note 
that a notched handle, used to ad- 
just the louvers to various heights, 
fits inside each box. Set the boxes 
aside for painting before you screw 
the Plexiglas louver covers in place. 

Make the door frame from the 
waste plywood cut out of the door 
panel. Use Masonite gussets glued 
and nailed in place to strengthen 
the joints in the frame. Now go on 
to cut out all the Plexiglas parts. 
Your dealer has special blades for 
circular and saber saws. Be sure to 
lay out and cut to avoid waste. 

Add the glazing grooves shown 
in details 4 and 6. Then prime and 
paint all wood parts. This is easiest 
before assembly of the greenhouse. 
We chose white to bounce off ex- 
cessive sunlight, but any good ex- 
terior paint will do. 

Getting it together 

When the paint is dry, you can 
begin assembly on any level patch 
of bare ground. Start by bolting 
together the two halves of the end 
panel, then bolt this panel to a pair 
of side panels. Add a mid panel 
(or door panel, for a single-module 
unit) and so on. When all panels 
are together, bolt on the louver 
Continued 



Plexiglas cuts easily with circular or 
saber saw. Use clamped guide strip to 
assure straight, trouble-free cuts. 



Prepainted hardboard strips cover 
seams between modules. Secure with 
IV 2 " round-head screws. 24" apart. 
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Desk at window end provides sit-down 
work area for ordering supplies— or for 
potting. Window is removable. 



Door swings on an all-plastic Polyhinge. 
Use a screen-door lockset. Glazing is 
pieced together from two scraps. 



Panels slip into groove at top of arch 
(see plans, detail 4), then curve to slip 
into the base groove (detail 6). 



Three-module greenhouse takes about 190 man-hours to fabricate and paint. 



Assembly begins with bolting of side 
panels to arched end, mid. and door pan- 
els. Use H'-by-3" plated bolts. 



Greenhouse requires four arched pan- 
els. Note glazing slots already attached 
to side panels and louver boxes (right). 



Shelves for flower pots rest on 2-by-2 
ledger strips. Cut shelves from ordi- 
nary 2-by-8 fir, then varnish or pain}. 






itari«l» requiriJ for thrte-modute trMnhoust 









Approx. 








Approx. 


amount 


Material 


Use 


cost 


Amount 


Material 


Use 


cost 


I sheets 


X 4' X 8' ext. plywood 


Wall panels, shelving 


$300 


44 pcs. 


4b" X 3" machine bolts* 


General assembly 


$ 4 

1 


' sheets 


3''16"x 52"x 100" Plexiglas 


Glazing 


362 


8 pcs. 


4b" X 4" machine bolts* 


Louver assembly 


I sheets 


V4" X 4' X 8' hardboard 


Window framing 


10 


8 pcs. 


X 44^" machine bolts* 


Splice poles 


1 


ipcs. 


2 x 2 fir, 8' long 


Ledgers, splice poles 
delving, floor boards 


45 


124 pcs. 


44" #8 RH screws** 


Louver and Plexiglas 


1 


1 pcs. 
I pcs. 


2 X 8 fir, 8' long 


27 


106 pcs. 


IVb" #8 RH screws** 


Hardboard to plywood 


1.50 


1%" dia. clothes pole. S' 


Pot hangers 


5 


36 pcs. 


r #8 FH screws 


Polyhinge to plywood 


.35 


Ipcs. 


1" dia. dowel. 3' long 


Louver handles 


2 


21 pcs. 


Vb" bolts* 


PolyhInge to Plexiglas 


.20 


1 pcs. 


V^" dia. dowel. 3’ long 


Louver pegs 


1 


4 pcs. 
lift. 


4b" wing nuts 


Rear window 


.60 


■\i: 


CiotheS'pole sockets 


Support hangers 


4 


White Polyhinge 


Door and louvers 


5.50 


IV^" finishing nails 


Hardboard to plywood 


.25 


2 cart. 


3M 5230 glue 


2 X 2’s, hrdbd to plywood 


8.50 


: lb. 


2" resin-coated nails 


2 X 2’$ to plywood 


.60 


2 cart. 


Silicone caulk 


Ail seams 


10 


l pcs. 


X 2" machine bolts* 


Window and louver assy. 


.50 










'/washer and nut **w/wastrer 
















boxes. These will add strength to 
the greenhouse, though it will re- 
main somewhat flimsy until the 
acrylic glazing is in place. Slip the 
Plexiglas panel into its louver-box 
groove, then bend it down around 
the arched panels and slip the low- 
er edge into its groove. 

The hardboard spacer prevents 
overtightening, and keeps the Plex 
edges from contact with screw 
threads. Don’t anchor edges with 
through-fasteners (like screws). Be 
sure to scrape and sand all edges 
before cold-forming to remove saw 
marks and notches that might be- 
[Continued on page 152^ 



1 Leave masking paper on for initial cut- 
ting and drilling with special Plexiglas 
blades and high-speed bit. 

2 Strip heater — easily made with ele- 
ment available at Plex dealers— is used to 
bend U-shaped wall section. 

3 Square corners are essential for fit. 
If not true 90 degrees, reheat corner and 
adjust. Note predrilling for shelf rods. 

4 Pressure-stick rubber gasket gives 
weatherseal where top edge is to butt 
flanged unit that attaches to window. 



No space for a greenhouse? Bring summer indoors 
with a window garden or room-divider terrarium 




TRANPAfteNT 
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INSIDE 
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TIOMTEN 
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ONLY 



NOTE > 

USE .250" PLEXIGLAS 
THROUGHOUT 



ADHERE PLASTIC BRICK 
FORMICA OR CONGOLEUM 
TO PARTICLEBOARD 



SUPPORT 
BLOCKS 
TAPER 
TO MATCH 
SILL PITCH 

< a > 



■ SO" SHEET 




N* a OVAL- HEAD 
SCREWS W/ FINISHING 
WASHERS .TIGHTEN 
SNUG ONLY 



DIA HOLES 



NE OF PARTICLEBOARD 
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material 



1” MASONITE TOP 








1 Support-frame of divider consists of 
chrome tubing and connectors from 
Abstracts, 101 Park Ave., N.Y. 1001 7. 

2 Appliance rollers, mounted upside- 
down In base, ease removal and replace- 
ment of plant trays (trial fit, here). 

3 To bulk up frame, attach prefinished 
wood corner mold to drilled chrome tube 
with Phillips-head sheet-metal screws. 

4 Four Plex panels hang from large mir- 
ror brackets via slots near top edges. 
They’re removable for plant care. 
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Well'dressed cross-country skier 
(right) in poplin parka and knickers suit, 
knitted knee socks and cap, wears light 
touring boots and a day knapsack. Some 
cross-country skiers may prefer a fanny 
pack and stretched nylon suits. 






Cross-country ski poles (top photo) 
are long and light with a curved tip to 
prevent getting jammed in snow. Proper 
grip is loose, with strap supporting wrist, 
as shown. The pole should rotate in your 
hand on the follow-through. Waxing kits 
simplify waxing for the recreational skier 
(bottom photo). Left to right: Fall-Line 
(U.S.). Toko (Switzerland), Holmenkol 
(Germany), Swix (Norway), Rex (Fin- 
land), Ostbye (Norway). 



High-upkeep wax-type ski (top) 
requires lots of work to get the 
most out of it. Fish-scale waxless 
ski base (center) and inlaid syn- 
thetic-fur strip base (bottom) of- 
fer no-fuss skiing. Serious skiers 
prefer well waxed conventional 
bases, which perform better. 



PHOTOS BY ORLANDO GUERRA 
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An expert 
guides you to 
the best in 



cross-country 
ski gear 




For more than a decade. Michael Brady's 
articles in SKI Magazine have helped 
shape the cross-country ski renaissance. 
He’s written two books on the sport, 
and has instructed, coached and raced. 
Much of CX terminology can be at- 
tributed to him. He is the editor of SKI 
Magazine's 1975 Guide to Cross-Coun- 
try Skiing, from which much of this ma- 
terial was adapted. 

A leading skier shows how 
to choose and use the 
gear you need to get started 

ByM. MICHAEL BRADY 

Cross-country skiing, the self-pro- 
pelled winter recreation, is zooming 
to new levels of popularity. In fact, 
while lift-hill alpine skiers stayed 
home in droves last season— one of 
the poorest snow winters ever— 
cross-country skiers enjoyed a rec- 
ord season. Cross-country skiing 
can be done almost anywhere 
there’s snow cover— and it’s cheap. 
You can still buy quality skis, 
boots, bindings and poles for a total 
of $70 to $130, and kids can be 
outfitted for half that. 

Just as there is no single “right” 
type of automobile for every need. 



there is no single “right” type of 
cross-country gear. And the wrong 
type of cross-country ski gear can 
be as impractical as a heavy-duty, 
four-wheel-drive vehicle used only 
on turnpikes, or a luxury sedan 
used only on unpaved back roads. 

The first step is to define your 
needs with a few questions: 

• What type of skiing do I do? 
Short strolls in a local park, day 
tours, ski mountaineering, racing, 
or transportation for another activ- 
ity like hunting? 

• How often do I ski, and how 
seriously? 

• Where do I ski? On what type 
of snow and terrain? 

• Do I want minimum-care or 
high-performance gear? 

Knowing your requirements, fol- 
low these guidelines in selecting 
the best gear for your needs. 

Three to choose from 

First, pick the general class of 
equipment you need. There are 
three basic kinds: 

• General-touring gear is pre- 
ferred by winter backpackers, ski 
mountaineers, hunters and campers. 

• Light-touring gear is the most 
popular, accounting for three-quar- 
ters of all cross country sales. 

• Cross-country racing gear is de- 
signed for racers and expert recrea- 
tional skiers. 

'There are significant dimensional 
differences among the skis in each 
classification: 

The general-touring skis f210- 
cm. length) have mid-point widths 
ranging from 2-3/64 to 2-9/16 inch- 
es, and weigh six to seven pounds. 
You plant your boots into the alu- 
minum alloy or steel toepieces, 
where they are held fast by pres- 



sure from a cable or strap around 
the heel. Poles have sturdy bamboo 
or metal shafts, and baskets 4^/2 to 
six inches in diameter. 

The light-touring skis are nar- 
rower— they range from 1-31/32 to 
2-5/64 inches— and are about twice 
as light. Even the boots you need 
are less rugged, and are clamped 
at the toe alone in single toepiece- 
clamp bindings. Poles are similar 
to the general-touring models, but 
have smaller baskets, about four to 
4Vs inches across. 

Cross-country-racing skis are the 
narrowest and lightest. ’The mid- 
point is no wider than 1-31/32 
inches, and the skis weigh only 
about three pounds. Boots resem- 
bling low-cut track shoes are 
clamped at the toe, again with a 
single toepiece-clamp binding. Poles 
are thinner and whippier; basket 
diameters stay under 3*/^ inches. 

Your second step should be to 
choose the category of equipment 
you’ll need to buy, then think about 
particular ski-base and material. 

Of woods and waxes 

The traditional wooden base or 
plastic-coated or treated wooden 
base is still the best performer when 
properly waxed, and is thus the 
choice of expert skiers. Bonna, 
Splitkein, Janoy, Jarvinen, Sun- 
dins, Skilom, 'Troll, Arvid’s, and 
Trysil Knut all offer light-touring 
models at $37.50 to $50, general- 
touring models at $40 to $55, and 
racing models at $42 to $56. The 
plastic bases need no messy base 
treatment, but have one disadvan- 
tage: They must be waxed exactly 
right to work well. If you ski on 
icy or hard-packed snow or take 
[Continued on page 13S\ 
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Coming: 

snowmobile 

standards 

for safer sledding 




New snowmobile safety code will enact minimum t 
standards for major components of these machines. Re 
tions specify standardized controls with acceierator on 
handiebar (1 ) and brake on left (2). Emergency cut-off s^ 
(3) must be located next to throttle. Improved mufflers ar 
take silencers (4) will be needed to meet noise limits, t 
(5) must absorb bumps to prevent spinal injuries. All mi 
parts (except track) must be shielded or covered with gii 
Cables (6), lights (7), reflectors (8). gas tank (9), brake^ 
are also covered by new standards. 



Copyrighled may'- 



Quieter, more durable 
ski-scooters are on the way 
as makers adopt a voluntary 
code designed to improve 
their machines 



By HERBERT SHULDINER 

Everything seems destined eventu- 
ally to come under the big umbrel- 
la of government safety standards, 
just as automobiles are regulated 
today. This, of course, is an at- 
tempt to lower the number of 
deaths and serious injuries caused 
by potentially hazardous products. 

Prodded by the threat of federal 
action, many industries are volun- 
tarily adopting their own codes. 
Now the snowmobile makers have 
joined them, adopting their own 
voluntary safety and performance 
standards, effective February 1, 
1975— or in time to cover the 1976 
models. 

Here’s what the standards cover: 

• Noise: Snowmobiles must not 
be louder than 78 dBA at a dis- 
tance of 50 feet on snow. 

• Brakes must be capable of 
locking the track or stopping a 
snowmobile from a speed of 20 
mph in less than 40 feet. This will 
be reduced to 30 feet a year later. 

• Controls must be standardized 
and there must be an emergency 
stop, or kill switch, near the accel- 
erator on the right handlebar. 

• Moving parts, except the track, 
must be covered by guards or 
shields. 

Other standards cover lighting, 
electrical systems, reflectors, gas 
tank, cable controls, seats, and pas- 
senger handgrip durability. 

Tough enough? 

The noise standard is probably 
one that most snowmobiles don’t 
meet right now. 'The current maxi- 
mum noise level is 82 dBA, mea- 
sured at a distance of 50 feet while 
the snowmobile is under full pow- 
er— and while it is running on 
grass. ’The new standard is 78 dBA, 
but measured on a course laid out 
over snow or grass. 

Robin Harrison, a mechanical en- 
gineer with the Forest Service’s 
Equipment Development Center, 
San Dimas, Calif., and an expert on 
off-road vehicle noise says “the 
snowmobile industry has taken the 
lead in silencing off-road vehicles.” 
But he adds, “78 dBA is marginally 
adequate and as an overall goal for 
all machines it’s good.” Harrison 
does point out that some smaller 



snowmobiles are already quieter 
than 78 dBA, and he’d like to see 
lower noise limits for smaller ma- 
chines. 

He also notes that snowmobiles 
tested on snow are “almost inevit- 
ably two decibels quieter than on 
grass.” So the cut from 82 dBA to 
78 is not dramatic. 

There’s a new braking standard, 
which should mean faster stops for 
snowmobiles. The braking regula- 
tion is more stringent than the one 
currently in force in Canada, which 
has had certain performance and 
safety standards for a few years. 

Seats used to be backbreakers. 
But most snowmobiles now have 
seats made of foams of varying 
densities that absorb shocks before 
they reach your spine. John F. 
Nesbitt, the snowmobile industry 
association’s vice-president of en- 
gineering, says the new seat stan- 
dard will make back injuries a rel- 
ative rarity for snowmobilers. 

Lighting is another area that 
.should be substantially improved 
by the new standards. Not only 
will brightness be superior, but so 
will lamp retention and resistance 
to vibration, warpage, and corrosion. 

The new standards will also 
make radio resistor plugs manda- 
tory. Cars have had these for a 
long time, and they have been com- 
ing into use in snowmobiles in the 
last couple of seasons. Quite a few 
snowmobiles still don’t have them 
—causing fouled-up radio recep- 
tion if a vehicle comes too close to 
your house. This standard should 
help make snowmobiles less annoy- 
ing to homeowners. 

'There will be some improvement 
in gas-tank durability. 'The new 
standards require that a tank be 
capable of withstanding tempera- 
ture extremes and not rupturing 
under destructive testing. 

There should be a general elimi- 
nation of gore points because of 
the requirement that sharp edges be 
covered or padded. Heat points 
must also be insulated to prevent 
accidental bums. 

It's a start 

The standards are not dramatic, 
and many are already mandatory 
in Canada, says Stanley S. Morrow, 
a standards coordinator with the 
Consumer Products Safety Com- 
mission (CPSC). “A lot remains 
to be done, but I look on this as a 
good first step,” he told us. But 
he emphasizes that the commis- 
sion has not officially reviewed the 
program. Furthermore, he says, it 
is not an urgent matter for the agen- 
cy either to accept the snowmo- 



bile industry’s voluntary code, or 
enact an entirely new one. 

Morrow says the industry is to 
be commend^ for going to great 
lengths to improve the machines 
without an actual order from the 
CPSC. He feels, though, that the 
standards will not be effective with- 
out an education program. “You’re 
not going to eliminate all accidents 
by promulgating standards,” Mor- 
row observes. He feels snowmobile 
users must be made to learn safer 
driving habits before the standards 
can reduce accidents. The industry 
has already incorporated an educa- 
tional effort along with the prod- 
uct standards. 

Industry officials agree that many 
snowmobile accidents are caused by 
drivers, some intoxicated, and per- 
sons who drive these off-road ve- 
hicles on highways, where they are 
hit by cars or trucks. 

Industry response 

According to M. B. Doyle, pres- 
ident of the International Snow- 
mobile Industry Assn., 10 compa- 
nies accounting for 90 percent of 
snowmobile sales have said they 
will subscribe to the code. They 
are Arctic Cat, Boa-Ski, Bombar- 
dier ( Ski-Doo and Moto-Ski ) , John 
Deere, Massey-Ferguson, Outboard 
Marine (Johnson and Evinrude), 
Scorpion, Sno-Jet, Suzuki, and 
Yamaha. 

’Two major manufacturers. Mer- 
cury and Polaris, are not among 
the subscribers. But their machines 
may still meet all the standards. 

The member companies of the 
plan have set up the Snowmobile 
Safety and Certification Committee 
(SSCC) to administer the code. 
The committee will issue stickers 
to manufacturers who certify that 
their snowmobiles comply with the 
safety standards. ’The stickers wilt 
be affixed to the right side of the 
tunnel of every model that meets 
the standards. 

The SSCC has hired an inde- 
pendent laboratory— the United 
States Testing Co.— to audit the 
manufacturer’s certifications. ’That 
will probably mean spot checks at 
plants or, less frequently, at the 
testing company’s own labs. 

Doyle says that the plan calls 
for U.S. Testing Co. representa- 
tives to visit each snowmobile- 
manufacturer’s plant twice a year. 
Sometimes snowmobiles may be 
pulled off the assembly line at ran- 
dom and spot-checked. In fewer 
cases, the lab will anonymously 
buy machines from dealers for 
checking at its own facilities in 
Hoboken, N.J. HU 
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You may never be a logger 
— but you can learn how to 
fell your own trees safely 

By BARRY LOPEZ 

Let’s assume you’ve decided to re- 
move a tree for a good reason— 
because it’s dead and threatens 
your home, or because you want 
to clear land. How do you do it? 
To find out, we asked professional 
lumberjacks. Here’s what they ad- 
vise. 

First, determine that the tree is 
sound enough at the core to be 




Felling a tree in a direction other than 
that of its natural lean is easy if you 
know how. “Kicker" placed in undercut 
is one aid in changing fall direction. 



Learn from the pros: 
how to 



fell a tree 



felled. A tree with internal rot 
won’t provide enough “holding” 
wood to control it during the fall. 
As a rule of thumb, if the tree’s 
bark pulls away easily to reveal 
punky wood underneath, or if it’s 
a large tree with some rot close to 
buildings, powerlines or fences, get 
a professional’s help. In fact, if 
you’ve never felled a tree of any 
size before, don’t try it alone. 
Until you’ve practiced on smaller 
trees in nonhazardous locations, 
you’ll need experienced advice. 

A few safety tips: Don’t wear 
baggy clothes. Tuck in your shirt 
tails. Wear heavy boots that will 



give you both protection and trac- 
tion while you’re cutting. Gloves 
are always a good idea, and cotton 
ones are better than leather, es- 
pecially when they’re wet. A pro- 
tective helmet or hard hat guards 
against loose debris falling from 
the limbs about you, and you may 
feel more comfortable with safety 
glasses, too. 

Be sure you know exactly how 
your chain saw operates, how and 
when to oil the chain if it’s not 
self-oiling, and what the fuel mix 
is. Inspect the chain for sharpness 
and weak links. See the operator’s 
manual for proper tension. 




Belaying line is sometimes necessary to 
help change direction of fall of a small 



tree such as the one above. As tree be- 
gins to fall, car moves forward. 




When belaying, distance from tree be- 
ing felled to the snatchblock must be 
greater than distance from snatchblock 
to ground — or tree will be hung in the air. 




With a clinometer ($12-$14), the exact 
height of a tree can be determined. 
That's important if you're squeezed up 
against obstacles such as power lines. 



Cot,- 
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Felling wedges should be plas- 
tic or hardwood so as not to chew 
up the chain saw should they meet. 

I The sledge or single-bitted ax you’ll 
use to set the wedges should be 
“dressed” (free of metal burrs). 

The area at the base of the tree, 
all the way around, should be 
cleared of brush and debris to pro- 
vide good footing. Make an escape 
path and clear it of tools or other ob- 
structions. 

Plot your angles 

Lean is the most important fac- 
tor affecting the direction of desired 
fall. That’s the direction the tree 
is inclined, either by virtue of real 
inclination or the excessive weight 
of limbs on one side. Lean is de- 
termined by comparing the angle 
at which the tree is standing to a 
vertical plumb line. Be sure to 
plumb the tree from three or four 
different places 90° apart. (A bolt 
tied to a string makes a fine plumb. ) 
Never assume the lean of a tree; 
always check it. 

When dealing with relatively 
short trees with low, spreading 
limbs, you may want to remove low- 
er limbs with a long-handled prun- 
ing saw to improve weight distribu- 
tion. Don’t do this until you’ve 
determined the direction in which 
you want the tree to fall. Never, im- 
der any circumstances, get up into a 
tree with a chain saw. 

Having determined the lean, you 
must now decide whether to drop 
the tree in the direction of its nat- 
ural inclination (which is desir- 
able) ; or, out of necessity, to com- 
pensate for the lean with wedges 
and various backcuts and drop it 
in a different direction. The height 
of the tree is significant because its 
reach may prove excessive if felled 
in a certain direction. Also, the 
more surface a tree presents to the 
wind, and the more the tree stands 
in the open, the more wind will af- 
fect its fall. 

Ready for the cut 

Once you’ve double-checked the 
ground where you’re going to lay 
the tree down (long enough? wide 
enough? cleared?) you’re ready to 
“face” the tree, or make the under- 
cut. 

The undercut is made in two 
steps. First, a horizontal kerf cut 
(the thickness of the chain-saw 
bar) that “faces” or is perpendicu- 
lar to the proposed lay of the 
fallen tree. This cut should be 
made to a depth of about one-fourth 
to one-third of the tree’s diameter. 
Make the deeper cut in a tree where 
{Continued on page 137] 
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To determine a tree's height, pace out 
far enough from the tree to see both 
top and bottom. With a straight stick, 
sight one end (A) on the top of the 
tree (C) and mark with your thumb 
what point on the stick (B) meets the 
bottom of the tree (D). The length of 
the stick (AB) times the number of 
strides equals the approximate height. 



Alternatively, place an object (EF) of 
known height at the tree base. Back 
off far enough with your stick to match 
AB to the height of the object. Move 
the stick up the tree in jumps, count- 
ing the increments. The number of in- 
crements times the height of the object 
at the base of the tree is the approxi- 
mate height. 




Undercut is notch-cut to a depth of 
one-fourth to one-third the diameter of 
the tree. Height of the notch is about 
one-fifth the diameter. Backcut is an 
inch or so higher than the bottom of the 
undercut and leaves an oblong hinge to 
control fall. A tree with a light lean can 
be felled up to 45” off the lean by un- 
dercutting in the correct direction. Use 
caution when making any cut. 



S 




Tree is leaning to the side (S) . Under- 
cut (1 ) is made in usual way but slight- 
ly more shallow than normal. After un- 
dercut, saw dogs (gripping teeth) are 
placed at (X) and kerf cut (1a) Is made 
in the same plane as bottom of under- 
cut (1). With the saw dogs at (Y), 
backcut (2) is begun and saw pivoted 
until cut (2) crosses cut (la). This 
causes tree to settle with new side lean 
(S'). Backcut (3) is then finished in 
normal way. leaving hinge (Z) to guide 
the tree. With dutchman cut, a tree can 
be brought around 90” from its lean. 
With the help of wedges, a tree can be 
felled more than 90” from its lean. 




A tree with excessive lean into the 
undercut is sidenotched to prevent 
"slabbing" (see text). After the under- 
cut ( 1 ) is made, the sapwood on either 
side is cut (2, 3). The backcut (4) is 
made as usual. 




Undercut (1) is made In the normal 
way, as is the backcut (2). But in the 
final movement in the backcutting se- 
quence (below), a wider hinge than 
usual should be planned. Saw dogs are 
placed at (X) and the saw is brought 
around farther of the off side. This tri- 
angular wedge will help pull the tree 
around to the desired lay. 




The Oregon Logger's Safety Code 
recommends this sequence of cuts 
rather than a long single cut or a ran- 
dom set of cuts when making backcut. 
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The straight story 
on the curve cutters 



band saws 
and jig saws 



Width (in.) Tseth per in. Blade comparison 



Steel, Iron, Lead, Copper, Aluminum, Pewter 
Paper, Felt 



.070 

.070 



32 

20 



Steel, Iron, Lead, Copper, Brass 

Aluminum, Pewter 

Wood 



.070 

.085 

.110 



15 

15 

20 



Mica, Steel, Iron, Lead, Copper. Brass, 


250 


nnniiiii 


Aluminum, Pewter 







Bakelite, Ivory, Extremely Thin Materials 



Plastics, Celluloid 
Hard Rubber, Bakelite 
Ivory, Wood 



.050 

.070 

.110 



15 

7 

7 



Wallboard, Pressed Wood, Wood. Lead, Bone, .110 15 

Felt, Paper, Copper, Ivory, Aluminum 






.110 10 

Hard and Soft Wood .187 10 

.250 7 







Pearl, Pewter, Mica 


.054 


30 


Pressed Woods, Sea Shells 


.054 


20 


Jewelry, Metals, Hard Leather 


.085 


12 



Saber Blades for Hard and Soft Wood 



.187 

.250 



You get a lot of blade choices with jig saws 



Stationary contour-cutting 
saws extend your cutting and 
shaping craftsmanship 

By PHIL McCAFFERTY 

It is fairly common to think of a 
jig saw as a toy-like tool, and a 
band saw as a big, mysterious job 
that only a pro wood shop uses 
for making curved cuts. Dispel any 
such thoughts and consider these 
eye-openers: 

Band saws, of course, do shine 
when making curved cuts. But 
when depth-of-cut and cutting 
speed are the measure, a band saw 
will beat any home-shop woodwork- 
ing tool on straight cutting. 

On the other hand, no tool sur- 
passes a jig saw’s ability to make 
fine and intricate curved cuts. Be- 
sides, it is the only stationary 
home-shop tool that permits blind 
internal cutting of contours with- 
out a lead-in kerf. Sure there are 
small and very good jig saws, but 
a 24" or 26" 200-pound jig saw is 
no toy! 

It’s a matter of doing it the best 
way. Stationary contouring saws 
don’t replace other stationary pow- 
er tools, portable saws, and hand 
tools. But for lots of home and shop 
jobs, if you can get the work to a 
stationary jig or band saw, the 
chances are you’ll do more, and do 
it faster, more neatly, more accu- 
rately and with less effort: 

• Contouring and scrolling. 

• Metal and plastic cutting. 

• Heavy ripping. 

• Preparing blanks for the lathe. 

• Contour sanding and filing. 

There are basic differences in the 

contour saws. Although applica- 



The wide variety of blades made for 
jig saws gives you the ability to cut a 
wide range of materials. The blades 
above — shown approximately actual size 
— are five-inchers that fit most home- 
shop saws. The rule of thumb for choos- 
ing a blade: Use the widest blade that 
will do the job. Naturally, straight cuts 



tions often overlap, there are many 
practical uses for both. 

Band saws have endless blades 

The blade, or band, runs between 
two large rubber-tired metal wheels 
located above and below the work 
table, which tilts for bevel or angle 
cutting. The upper wheel is ad- 
justable to provide blade tension 
and tracking control. The flexible 



and long-radius curves can be made with 
the wider blades: intricate curves require 
narrow blades. Blades with many small 
teeth are usually for thin or hard mate- 
rials: blades with fewer bigger teeth 
handle thicker, softer stock. Saber blades 
(at the bottom of the chart) are clamped 
in the saw's lower chuck only. 



blade is kept in line with guides 
above and below the table. 

The diameter of the wheels 
approximately equals the throat 
depth, and hence the throat capac- 
ity. This means a 10" band saw 
will rip through the center of a 20"- 
wide board. Since you can lop off 
practically any shape you can get 
under the blade guide, you can- 
even on a smaller band saw— cut 
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ADE CHUCKS INDEX 
I MANY MODELS 
I ALLOW CUTTING 
£)M FRONT 
LEFT SIDE 



TENSION SLEEVE 



OVFRARM 



ARM NUT (OPTIONAL) 




JOINT FOR REMOVAL 
OF OVERARM FOR 
SABER CUTTING 
(OPTIONAL) 



LOWER SLADE CHUCK 



RECIPROCATING MECHANISM (INSIDE) 




off 6-by-6 fence posts or make “re- 
sawn” siding by ripping l-by-6*s 
on edge down the middle. 

A workpiece of any diameter that 
you can adequately support can be 
sawn outside the blade. By tilting 
the table it is possible to bevel- 
saw the edge of a large round pic- 
nic table, for example. 

Because of the impressive thick- 
ness capacities, band saws are ideal 



for stack-sawing of pieces to make 
several duplicate parts, and for 
compound sawing— a cabriole table 
leg, maybe roughing out a gunstock 
blank or piece of wood sculpture. 

Different width, pitch, and types 
of blades are available to go from 
reasonably fine scrolling to heavy 
ripping and blanking. Metal-cut- 
ting blades allow cutting of non- 
ferrous metals— steel if you can get 



Thumbnail comparison of 
band saws and jig saws.... 



Feature 


Band saw 


Jig saw 


Variety of blades available 


Limited 


Wide’ 


Utilization of blade 


100% 


Typically about 
20-25% 


Blind internal cutting? 


No 


Yes 


Saber cutting 


No 


Yes' 


Max. thickness of cuts 
possible 


Greater 


Lesser 


Cutting speed 


High 


Low 


Intricacy and smoothness 
of cuts 


Lesser 


Greater 


'With special accessories, 
’Most models 


some models 



Band saws, jig saws: 
who makes them 

Dremel Power Tools, Racine. \N\s. 
53401: Gil-Bllt, Gilliom Mfg., 1109 N. 
2nd St., St. Charles. Mo. 63301; J-Line, 
Broadhead-Garret Co.. 4560 E. 71st St.. 
Cleveland 44105: Parks Woodworking 
Machine Co., 1501 Knowiton St., Cin- 
cinnati, 45223; Powermatic, McMinn- 
ville, Tenn. 37110: Rockwell Delta Pow- 
er Tool Div., Memphis, Tenn.; Sears Roe- 
buck, Sears Tower, Chicago 60684; 
Shopmaster Tools, 1212 Chestnut Ave.. 
Minneapolis 55403; Shopsmith. Inc., 
320 N. 2nd St.. Box 32, Tipp City, Ohio 
45371; Toolkraft Corp.. 700 Plainfield 
St.. Chicopee, Mass. 01013; Sprunger 
Bros., Inc., LIgonier, Ind. 46767. 

Band blade know-how 

For best cuts and longest blade life, 
always use the widest possible blade. 
A Vs" blade will cut a Vi" minimum rad- 
ius; 3/16" blades, Va" radius: Vi" 
blades. Vs" radius; blades, IVi" 
radius; Vi" blades, 2Vi" radius; and 
Vi" blades, a 3Vi" radius. Blades should 
be coiled and stored in the cartons they 
come in. To re-coil a blade, hold as 
shown below, with the teeth toward you 
(be careful — good blades are sharp), 
twisting as the arrows indicate. Keep fol- 
lowing through, gradually moving your 
hands closer together, until the blade 
flops into a spiral. Keep at it if you fail 
on your first try: It works. Replace blade 
in its box, or hang on a wall peg. 





the blade slowed down. (Some of 
the saws listed are available with 
speed-reducers for metal cutting.) 
Abrasive belts for some saws are 
available to enable band sanding 
too. 

Some call 'em "scroll" 

Others call them “jig.” Either 
way, reciprocating-blade stationary 
Continued 
NOVEMBER 1974 { 116 



saws employ a short, straight blade 
clamped above and below the table. 
The upper chuck is held in a spring- 
loaded mechanism on the overarm 
to keep the blade taut while allow- 
ing it to reciprocate. The lower 
chuck is attached to a motor-driven 
reciprocating mechanism under the 
tilting table. 

The size of a jig saw is stated as 
the throat depth— distance between 
the blade and the inside of the rear 
column. Since the normal attitude 
of a jig-saw blade is with the cut- 
ting edge in line with the overarm, 
you can cut to the middle of a 
board twice as wide as the throat 
depth. Most jig saws have a fea- 
ture allowing the blade to be in- 
dexed so the cutting edge is at a 
right angle to the overarm. This 
handy feature means you can rip 
(slowly) unlimited lengths, to the 
center of a board twice as wide as 
the throat depth. 

Stationary saber sawing and con- 
tour sanding are possible on jig 
saws with chuck-type blade clamp- 
ing— simply put the saber blades 
or sanding mandrels in the bottom 
chuck (or use small files for ma- 
chine filing). Some jig saws have 
a removable overarm to eliminate 
any clearance problem for saber 
work. 

Which one is for you? 

You might like to have both. By 
now you have a good idea of the 
[Continued on page 750] 




Wide throat opening is typical of jig 
saws, permitting cuts to the center of a 
large workpiece. Fine blades permit in- 
tricate cuts which can then be sanded 
with special attachments, as at right. Jig 
saws are slow cutters, rarely handle 
stock over two inches thick. 

Saw sizes for the home shop range 
from well over 20 inches down to around 
12. The little Sears saw is powered by a 
vibrator-type motor. 





How current jig saws compare 



Brand 


Model 


Size' 


Table 

size 


Thick, 
of cut 


Recipro* 

cation 


Table 

tilts 


Blade 

index 


Blade 

backup 


Cutting 

speed 


Blade 

length 


Table 

material 


Blade 

tension 


Special features 
and remarks 


Motors 


wt.» 


Sears* 

Craftsman 


9HT* 

2478 


10" 


8Vi"x 

6%" 


1" 

rated 


Vibrator 


N/S 


None 


None 


7200 

CSM2 


4" 

Pin type 


Stamped 

steel 


Flat 

spring 




Built-in 

N/S 

vib. power 


— 1 

10 


Dremel 

Moto-Shop 


571 


15" 


9Vi"x 

8" 


IW 

max. 


Rocker 

action 


45'-R. 

45“L. 


90 

180° 


None 


N/S 


3" 

Pin type 


Stamped 

steel 


Cam 

action 

lever 


Power takeoff shaft for 
included disc sander, 
and accessory flex shaft 


Built-in 
1.2 amp. 


15 . 


Sears* 

Craftsman 


9 HT- 
2470C 


15" 


8" 


IW’ 

max. 


Rocker 

action 


45'R. 

45“L. 


90' 

180° 


None 


N/S 


3" 

Pin type 


Stamped 

steel 


Cam 

action 

lever 


Same as above 


Built-in 
1.2 amp. 


15 


Rockwell* 

Delta 


40*170 


16" 


ll"x 

11" 


2" 

rated 


Eccen. 


45*R. 

45"L. 


Yes 


Hardened 

roller 


1275 

CSM 


5" 


Cast 

iron 


Adj. 

spring 

tension 


Supplied with standard 
pulley, belt, contour 
sanding attachment 


Vi hp. 


100 


Shopsmith 


505644 


18" 


ll"x 

11" 


2" 

rated 


Eccen. 


45"FR. 

45°RR. 


Yes 


Hard 

fiber 


Inf. 

variable 
(on Shop- 
smith) 


N/S 


N/S 


Adf. 

spring 

tension 


Overarm tilts for saber 
cutting. Machine 
mounts on Shopsmith 
or can be used alone 


Shop- 

smith 

or 

V2-^A hp. 


30 


Shopmaster 


J20 

J2000 


20" 


10"x 

12" 


2" 

max. 


Eccen. 


45‘R. 

45“L. 


No 


Hardened 

roller 


N/S 


5" 


Cast 

alum. 


Spring 

tension 


J-20 has built-in motor, 
accessory foot switch; 
J-2000 supplied w/o 
accessory miter gauge 


J-20 

dev. V4 hp. 
J-2000 
V4orV*> 


20 

k 


Sprunger 


J200 


20" 


12"x 

12" 


2" 

max. 


Eccen. 


30*L. 

45“R. 


Yes 


Hardened 

roller 


2575 

SFM3 


5" 


Cast 

iron 


Spring 

tension 




Vi hp. 


60 


Powermatic 


95 


24" 


14"x 

15" 


1%" 

rated 


Eccen. 


45'R. 

15“L. 

45"FR. 


Yes 


Hardened 

roller 


807-1653 
variable or 
610-1725 
in 4 steps CSM 


N/S 


Cast 

iron 


Adj. 

spring 

tension 


Overarm removes for 
saber cutting 


V5 hp. 


180 


Rockwell* 

Delta 


40-440 


24" 


14"x 

14" 


1%" 

rated 


Eccen. 


45‘R. 
15*L 
45 ‘•FR. 


Yes 


Hardened 

roller 


650*1700 
variable or 
610-1725 
in 4 steps CSM 


5" 


Cast 

iron 


Adj. 

spring 

tension 


Same as above 


V5 hp. 


100 


J-Line 


108044 


26" 


14"x 

14" 


2«/4" 

rated 


Eccen. 


45 R. 
15"L. 


Yes 


Hardened 

roller 


430-1725 
variable or 
570-1660 
in 4 steps CSM 


6" 

max. 


Cast 

iron 


Adj. 

spring 

tension 


Same as above 


Vi hp. 


200 


N/S-Not specified; 1 Throat opening; 2 CSM-cutting strokes per minute; 3 SFM-blade surface feet per min.; 4 Motor recommended or supplied; 5 Approx, basic weight in lbs.; 6 A 
basic price. (See statement about prices in text. Prices w/o stand or motor unless otherwise stated.) 
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ROCKWELL-DELTA 

14- 



Band saws often feature stands as op- 
tions, but you can usually build better 
stands — with lots of storage space in- 
side — from ^-inch plywood. 



Blade tension should be adjusted every 
time you change blades on a band saw. 
Note the heavily ribbed casting on this 
Shopsmith accessory band saw. 



Husky contours are no problem for a 
good band saw with a sharp, properly 
tensioned blade. Dull blades cut slowly, 
burn the stock, and won't track true. 




Blade guide on a band saw must be 
adjusted to fit the blade. Here a roller 
bearing backs up the blade to support it 
from the rear during a cut. 




How current band saws compare 

Rrev. for Blado 



Brand 


Model 


Size' 


Cut 

thick. 


Table 

size 


Table rip fence, 
tilts miter gi. 


Blade 

speed 


Blade 

length 


Blade 

guides 


Recom. 

motor 


Wheel 

housing 


Type 

table 


width 

range 


Special features 
and remarks 




Prices 


Toolkraft 


500 


9Vi" 


4V^" 


ll"x 

10" 


45"R. 


No 


N/S 


60" 


Ball 

bearing 


y* hp. 


Cast 

iron 


Cast 

iron 


Vh" to 
1/2" 


Wheel housing 1-piece 
floor stand available 


50 


S130 


Rockwell- 

Delta 


28-112 


10" 


6V*" 


ll"x 

10" 


45“R. 


No 


2400 

FPM* 


71V4" 


Ball b’r’g 
& steel 


hp. 


Fiber- 

glass 


Cast 

iron 


Vi" to 
%" 


Includes (5) sanding 
belts & hardware stand 


100 


8170 


Shopmaster 


SB-1400 


10" 


5" 


ll"x 

11" 


45*R. 


Yes 


N/S 


63" 


Steel & 
brass 


V4 or 
Vi hp. 


Steel 


Cast 

alum. 


W to 
Vi2" 


Miter gauge, floor 
stand available 


40 


$110 


Sprunger 


BS 100 


10" 


8" 


10"X 

10" 


45*R. 


Yes 


2400 

FPM 


72" 


Bali b'r'g 
& steel 


V* or 
V3 hp. 


N/S 


Cast 

iron 


Vi" to 
W 


Floor stand, 
riser available 


80 


$115 


Shopsmith 


505841 


11" 


6" 


12"x 

11%" 


45”R. 

5‘L. 


Yes 


Inf. 

var. on 
Shopsmith 


72" 


Ball 

bearing 


Shop- 
smith or 

V!2-V4 hp. 


Steel 


N/S 


W to 
Vz" 


Machine mounts on 
Shopsmith or can be 
used as separate tool 


50 


$180 


Gil-Bilt 

(kit) 


471 K 


12" 


6" 


18"x 

18" 


45»R. 


Yes 


N/S 


78" 


Ball b'r'g 
& bronze 


V*j or 
Vz hp. 


Wood 


Wood 


Vb" to 
Vi” 


Kit consists of metal 
parts and plans 


N/S 


$ 40 

(kit) 


Sears- 

Craftsman 


2420 


12" 


8" 


14V4"x 

12V^i" 


45*R. 


Yes 


2900 

FPM 


80" 


Ball 

bearing 


>/)hp. 


Fiber- 

glass 


Cast 

iron 


Vb” to 
Vi" 


Includes sanding belt 
and platen 


75 


$200 


J-Line 


107889 


14" 


6Vi" 


14"x 

14" 


45"R. 

loa. 


Yes 


3850 

FPM 


90V4" 

to 

92V4" 


Ball 

bearing 


V^ihp. 


Cast 

metal 


Cast 

iron 


W to 




N/S 


$330 


Powermatic 


141 


14- 




15"x 

15" 


45"R. 

15*L. 


Yes 


3000 

FPM 


94" 
to 96" 


Ball 

bearing 


or 
V* hp. 


Steel 


Cast 

iron 


Vh" to 

V4" 


Has chip exhaust chute 


200 


$350 


Rockwell- 

Delta 


28-200 


14" 


8V4" 


14"X 

14" 


45*R. 

10"L. 


Yes 


3000 

FPM 


91 Vi" 
to 94" 


Bali b’r'g 
& steel 


1/2 hp. 


Steel 


Cast 

iron 


Vb” to 
W’ 


Features magnesium 
wheels. Includes stand 


200 


$320 


Sprunger 


BS 1400 


14" 


m" 


14"X 

14" 


45*R. 

5*L. 


Yes 


2600 

FPM 


94" 


Bali b’r'g 
& steel 


Vi or 
Whp. 


Steel 


Cast 

iron 


Vb” to 
1/2" 




90 


$220 


GII-BHt 

(kit) 


451 K 


18" 


12"J 


2rx 

28" 


45»R. 


Yes 


2000 

FPM 


124" 


Ball b’r'g 
& bronze 


Vzhp. 


Wood 


Wood 


V4" to 
Vi” 


Floor model-kit 
consists of metal parts 


N/S 


$ 70 

(kit) 


Parks 


2 


18" 


12" 


18"x 

20" 


45“R. 


Yes 


3500 

FPM 


132" 


Ball 

bearing 


1 hp. 


Steel 


Cast 

iron 


Va” to 
V4" 


Floor model 


450 


$650 


N/S-Not specified; 1 Wheel diameter; 2 FPM-blade surface feet per min.; 3 Light-medium duty machine. Not recommended for max. capacity cuts; 4 Approx, basic weight 
in lbs.; 5 Approx, basic price. (See statement about prices in text. Prices w/o stand or motor unless otherwise stated.) 
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Try a 

transit 

level- 

a pro tool you con 
use on home jobs 




ByE. F. LINDSLEY 

Don’t be surprised if you spot a 
transit level on display the next 
time you visit your tool rental agen- 
cy. And don’t be afraid to rent 
and use it. Although some transits 
are still priced as high (and are 
as complex) as astronomical tele- 
scopes, basic simple-to-use models 
are now available at rental or buy- 
your-own prices. 

Authentic land surveys are still 
for trained professionals. But you 
don’t need extensive training to 
use a transit level for most home 
plaiming and building jobs. Even 
if you intend to have a contractor 
do the actual work, here are some 
things you can do first with a 
transit: 

• Check the slope of your land 
for a garage, patio, swimming pool, 
sports court, driveway, landscaping. 

• Estimate excavation cost. 

• Accurately determine the 
amount of fill you’ll need. 

• Lay out— for real or just for 
a trial— anything from a dog nm 
to a new house. 

• Transfer floor or building lev- 



els from an existing to a new or 
a proposed structure. 

• Check building walls or flag- 
poles for true vertical. 

You’re not out to run a survey 
from mysterious bench marks to 
locate your property on the earth’s 
surface. You’re merely taking mea- 
sure of what’s yours. 

Operations boil down to . . . 

• Sighting on a known surface 
and on an unknown surface to 
determine the difference in height. 

• Using one side and a comer 
to establish 90° corners and par- 
allel sides all around. 

• Using a vertical cross hair and 
swinging to see if something is 
tilted. 

A transit is a fairly high-pow- 
ered telescope with built-in cross 
hairs. The magnifying power lets 
you read numbers and see marks 
at a distance. ’The cross hairs give 
you something to which you can 
relate the marks accurately. 'The 
scope mounts on a small, round 
table firmly clamped to a tripod. 
'The table has degree markings 
around the full 360°. 



To nm a sight, you first level 
the table exactly, on two axes 90° 
apart. Four screw legs and a bub- 
ble level built into the instrument 
are used for leveling. Once the 
scope is level, the horizontal cross 
hair is a visual mark in space at 
exactly the same height no matter 
which way you point the scope. 

Say you’re pleuming a flight of 
concrete steps leading down from 
your patio to a boat dock. Bushes, 
a wall, and the distance make it 
impractical to measure with a tape 
or water level. But you still ne^ 
to know the exact difference in 
height to plan the steps, space the 
risers on the forms, and order lum- 
ber and concrete. 

Here's the sample procedure 

• Set and level the instnunent 
so you can sight clearly toward 
both patio and dock. 

• Have a helper hold a gradu- . 
ated scale (called a rod) or a plain 
straight stick vertically with the 
bottom end on your patio. Mark 
down the scale reading at the hori- 
zontal cross-hair level or have your 
helper mark the stick at this point. 




To sight corners, 

plumb must be cen- 
tered exactly over 
stake. To move the 
plumb, you slide the 
table on the mount 
of the transit scope 
before making a lev- 
el setting. Check by 
working backward. 
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Transit scope must be level in a single plane. Bubble and four 
adjustable screws simplify making accurate adjustments. 

Level enough for a sports court? Nope. Transit showed au- 
thor's lot had a deceptive slope that would require some three 
feet of landfill before construction could begin. 



You'll find 
it's easy to lay 
out backyard 
projects and 
estimate costs 



Batter boards are set 
up outside building pe- 
rimeter before construc- 
tion to provide perma- 
nent reference points 
for corners and heights. 
Concrete can thus be 
poured more evenly. 





• Repeat with the rod resting at 
the bottom of the intended steps. 
The distance between the marks is 
the drop between the two levels. 

• If the drop is too great for a 
rod of practical length, take a 
series of readings along the slope 
and add them together. 

Suppose, instead of steps, you’re 
planning to fill a slope to level 



your yard. You’d take a similar 
reading or readings, measure the 
distances, and come up with a 
wedge or other geometrically shaped 
mass so you can calculate by simple 
arithmetic the volume and the cubic 
yards of fill needed. 

Here’s how to plot the sides and 
corners of a building or a sp>orts 
court: 



• Measure from a known lot 
line, other building, or sidewalk to 
locate one side, usually the front. 

• Drive a stake at one comer 
on the line and center the transit 
over it with a plumb bob. 

• Measure along the front line 
to place a second comer stake. 

• With your helper holding a 

[Continued on page 143'] 



Central reference point (left) simplifies lay- 
ing out a driveway, patio, or figuring drainage 
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9 easy steps 
to a 



bay 

window 



\ 




First step is to decide on size and 
placement of your bay. You’ll 
doubtless want it to replace a 
smaller window already in place in 
your home. Although you can add 
a bay window that goes all the way 
to the floor and provides extra 
floor space, it’s not a simple job. 
Best bet is to buy a readymade bay 
about the same height as the win- 
dow you’re replacing. Readymades 
come in a variety of sizes, complete 
with head and seatboards, pre- 
primed, and with exterior trim in 
place. You just nail them into an 
enlarged rough opening, add a roof 
(unless eaves overhang the win- 
dow), and install knee brackets for 
extra support. 

It’s a good idea to make a sketch 
of your home to scale, then make 
scaled sketches of windows in var- 
ious sizes on tissue paper. You 
can lay the tissue-paper sketches 
over the sketch of your home to 
help visualize proper size and place- 
ment. If your window needs a roof, 
be sure to allow enough room for 
it between window and eaves. 

Once you’ve decided on size, shop 
around at lumber yards and home 
centers for the unit you need. Dif- 
ferent makers have different sizes. 
Whatever the size, a wood-framed, 
double-glazed window is your best 
buy with rising fuel costs. 

While you’re window shopping, 
check out window accessories. You 
can buy precut roof-framing kits 
(no covering supplied), knee 
brackets, screens, and snap-in 
grilles that give a large single light 
the look of many smaller panes. 
These grilles also snap out to speed 
window washing. To paint, pull 
them out, and give them a quick coat 
with brush or gun. 
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2 Cut away the sheathing to the size 
of the framed rough opening. Then 
gather a crew of three or four helpers 
and set the window into the opening. 
Prop it into place with a 4-by-4 wedged 
against the ground. The window will 
be a little flimsy until nailed in place, 
so handle it carefully. 




5 Now cut the clapboards to size and 
nail them back in place. Butt them 
up tightly against the window and use 
nails one size larger than the originals 
for a good hold. Note the layer of felt 
stapled around the window opening— 
and under the siding— to provide a good 
weather seal and prevent drafts. 



3 Inside, check the window for 
squareness. Use thin shims between 
the window and trimmer studs If neces- 
sary, then nail through window flanges 
into the trimmer studs, the header, and 
sills. Check squareness again. Outside, 
support the unit with knee brackets 1 
(available as an option with the window) . 




6 Insulate the bottom of the window 
with a slab of 1" foam. A special 
mastic made for foam will hold it in 
place. Don’t use ordinary mastics: they 
may dissolve the foam. Note the simple 
knee brackets made by the author from 
4-by-4 stock. Colonial-style brackets are 
sold as window options. 
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1 Cutting and framing the rough open- 
ing comes first. Start by removing the 
siding from the area to be occupied by 
the new window. Using a thin pinch bar. 
carefully peel off each clapboard that 
extends into the window area. Remove 
each board entirely, even if this means 
exposing the sheathing back several feet 
beyond the new rough opening. On the 
inside remove the plaster or wallboard 
from the window area. Use a plaster- 
cutting blade in a reciprocating saw or 
portable jigsaw. Now, temporarily shore 
up the ceiling. Place a 2-by-4 flat against 
the ceiling— running across the ceiling 
joists — then wedge three more 2-by-4's 
between the first and the floor. Finally, 
remove the wall studs from the window 
area, and frame in the rough opening as 
above. Remove shoring. 




4 The roof comes next. You can buy 
a knocked-down roof-framing kit and 
cover it with copper, or make your own. 
To build your own, cut and fit short 2- 
by-4 rafters as above. Cover with 
C-D plywood. Over this goes roofing 
felt, drip strip, flashing, and shingles as 
detailed in the sketch at right. 




7 A cover for the bottom of the 
window is easy to cut from ply- 
wood. For a good fit, make a cardboard 
template first. Nail the bottom into the 
window frame along the front and the 
two sides. At the back there's nothing to 
nail into, so support the rear edge with 
a Yz" cove molding nailed to the siding. 




8 Caulking, priming, and painting 
finish the job on the outside. Use 
a latex caulk around the window (you 
can't paint over most silicone caulks). 
Putty over the nails in the siding, prime 
any bare wood (windows are usually 
factory primed), and paint with finish 
color. Use trim paint on the window. 




9 Replace insulation and wallboard 
inside the house. Then nail casing 
around the window frame to cover the 
seams between window and wallboard. 
Apply tape and joint compound to wall- 
board seams and nailheads (at least 
three coats for a smooth job). Sand 
smooth and paint. The job is done. 
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Radiant panel: 

versatile install-yourself heat 
converts summer homes 
for all-year use 





Galvanized, painted-steel backpan is 
bolted right through frame assembly; 
heat panel is face-down, foreground. 




Only electric-panel heat offers this kind 
of flexibility: During winter, heaters va- 
lance-mount on beams between windows 



(via easily-built frames detailed below): 
but during summer (inset) they're un- 
plugged, stored for uncluttered view. 



Special 240v plug is attached through 
knockout and connector. Two screws de- 
tach raceway cover for wiring access. 
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Eighth in new Lockbox series 



ByAL LEES 



Whether you’re building from 
scratch or winterizing an existing 
leisure home, a relatively unfamil- 
iar type of electric heat can keep 
you cozy when the snows fall. 

Radiant panel— also called in- 
frared, long-wave or glass heat— 
has been around some years, but 
has never received the promotion 
it deserves. For a do-it-yourself in- 
stallation (where codes permit) it’s 
about as simple as you can get. 
Panel heaters are wired for 240 
volts with ordinary No. 12 three- 
wire romex. As shown in color on 
our floorplans, up to three heaters 
can be wired to one thermostat, 
located across the room. 

The choice of any electric heat 
system depends on a couple of 
factors. Pull insulation is essential* 
—and that includes double glaz- 
ing, preferably in wood frames. 
Electric heat is most efficient where 
rooms are stacked under a relative- 
ly limited roof area, rather than 
sprawled out in one-story ranch 
or split-level designs. So our cube- 
shaped Lockbox (with a second- 
floor area larger than the first) 
was a prime candidate. Like most 
leisure homes, it’s snugly designed, 
with no space to spare for ductwork 
—or a furnace, for that matter. Fur- 
nace-fed heat systems (whether 
distribution is by air or water) 
are expensive and cumbersome to 
install at remote sites. 

So we went the electric route. 
But we wanted something other 
than conventional resistance heat- 
ers, such as baseboard units. And 
ceiling cable wasn’t feasible, since 
our downstairs ceiling is really the 
exposed joists and imderside of the 
flooring above [PS June ’74]. 

When we made our decision, 
energy conservation wasn’t yet a 
major issue. But shortly after we 
got our 240-volt line run to our 
entry box, the local power company 
abandoned the special rate offered 
to new homes to encourage electric 
heating. We qualified, but if you’re 
not so lucky in your timing, you’ve 
got a decision to make. 

Personally, I doubt it can be 
made on the basis of conservation. 



*A good review of insulation requirements is 
included in “Home Heating and Cooling with 
Electricitv." a 1 2-page bookTet just published by 
Small Homes Council, University of Illinois, 
One East Saint Mary's Rd., Champaign III. 
61820. Send 250 for Tech. Note 10. Typically, 
it doesn't include radiant panel in its discus- 
sion of electric heating systems. 



Your alternate heat soiurces- oil 
and natural gas— will be in in- 
creasingly short supply, with no 
guarantees that new customers 
( particularly those in remote areas) 
can get prompt delivery. Converse- 
ly, there can be little doubt that 
this nation must continue to sat- 
isfy its electrical needs, whatever 
new generating methods must be 
employed. The fossil-fuel crunch 



Mounting options are many; since back- 
pans can screw directly to wall surface, 
heaters can lap pocket of sliding door 
(top left and floorplan). Or, screw pan to 



is here to stay, but a U.S. with a 
chronic shortage of electricity is 
unthinkable: we’d grind to a halt. 

And the advantages of electric 
heat are undeniable— it's: 

• Maintenance-free (set. forget). 

• Clean, safe (no combustion). 

• Zone-controlled ( independent 
thermostat in each room). 

• Draft-free, noiseless (no fan) . 

Continued 



studs and cut in thicker wall paneling 
around it (top right). Under window is 
ideal mount (bottom left). Final photo: 
pumphouse heater, set at 45 degrees. 



A dozen radiant panels heat the Lockbox 




GLASSHEAT ELECTRIC UNITS (All 240-volt) 
(from Continental Radiant Glass Heating Corp., 

215 B Central Ave., East Farmingdale, N.Y, 11735) 



Model 


Wattage 


Btu 


Quantity 


Location 


Size and type 


Price per unit 


1445 


1500 


5150 


2 


Living room 


18^8" X 473 / 4 " 

wall 


$141.25 


1431 


1000 


3414 


3 


Living room, 
bedrooms 


18%"x33>/2" 

wall 


U1.25 


945 


1000 


3414 


3 


Kitchen, plus pair 
angled over windows 
of living room 


13%"x 473 / 4 " 
wall 


111.25 


1520 


625 


2140 


2* 


Upper stairwell, 
aerobic shed 


193 / 4 " X 22 ‘/z" 
wall 


106.25 


545 


650 


2217 


2 


Entry hall, wardrobe 


63 / 4 " X 48" 
baseboard 


81.25 



plus six doubie-line-break thermostats @ $15 

•A third 1520 (but with built-in thermostat) was wall-mounted in pumphouse 
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Heavy-gauge backpan is best drilled Double-pole thermostat has four screw 
with stepped Unibit for lagscrew mount- terminals for wiring. Note outlet boxes 

ing to studs. Wiring (inset) is simple. face opposite sides of this partition. 



• Free of fuel delivery and 
storage problems. 

The additional claim is often 
made that electric heat is 100% effi- 
cient— despite the equally familiar 
(and valid) rejoinder that generat- 
ing it at the power plant is often 
neither efficient nor clean. Practi- 
cally speaking, at a country site, 
you’re concerned with local pollu- 
tion. The plant is far away and bet- 
ter able than a homeowner to deal 
with the problem of increasing fuel 
efficiency~and doing it cleanly. 

In short, I can think of only two 
disadvantages to electric heat: You 
don’t have the option of central 
air-conditioning that a ductwork 
heating system offers (but few lei- 
sure homes are in climate areas 
that need artificial cooling; those 
that are should be small enough 
for window units to handle) . And, 



of course, there’s the cost factor. 

Initial installation costs are com- 
parable with other heating systems 
-will even run you less if you 
do your own wiring. And with 
flame-fuel costs soaring, your end- 
of-winter electric heat bill shouldn’t 
look bad by comparison— especially 
if your local utility still offers the 
special rate. Power-drain statistics 
indicate that any electrical facility 
that beefs up its capacity to han- 
dle summer load should have more 
than ample power for customers’ 
electric-heating needs. 

Manufacturers of radiant-heat 
units claim 20% to 40% lower kilo- 
watt-hour usage than more familiar 
types of resistance heaters. I’ve 
seen documentation from utility 
companies who’ve metered identi- 
cal houses equipped with alternate 
systems; the figures are persuasive. 



Radiant panels— since they stay 
relatively cool— offer considerable 
versatility in mounting. They can 
be screwed directly to studs, with 
the finish wall fitted around them, 
or simply surface-mounted. We in- 
stalled ours both ways— recessed 
into our Tl-11 (rigid enough 
to require no framing or edge nail- 
ing around the cutout), and sur- 
face mounted on our Vi" prefin- 
ished Masonite paneling. 

A unique bonus of a panel system 
is demonstrated by the valance- 
mount between our stacked ponder- 
osa-pine “patio” doors. Continen- 
tal Glassheat’s experts tried to per- 
suade us to mount the panels at 
floor level below this expanse of 
glass, but we refused to block any 
of our floor-to-16-ft. -ceiling window 
area. Instead, we devised detach- . 
able valances for the beams between 
the windows, and wired two 240- 
volt outlets under the heater posi- 
tions. Standing in this comer to bask 
in the heat is especially pleasant, 
since it simulates warm sunshine, 
even on a frozen gray day. 

Below-window mounting is fine, 
but less vital than it is with other 
electric heaters, where a blanket of 
air must be heated as it moves up 
across the glass. Radiant panels can 
go above, or across the room from, 
windows, since they heat directly, 
via broadcast rays, not by convec- 
tion currents. (The heat plates are 
either pebbled glass or porcelainized 
sheetmetal, with a conductor fused 
on back. ) 

There may even be bonus health 
benefits: The penetrating infra-red 
rays are similar to those used to 
treat arthritis and muscle ailments. 
And a draftless, non-drying heat 
should mean fewer winter colds. El 



Valance mounting adapts to primary homes, too 




Another manufacturer's panels have 
been cove-mounted to heat a variety of 
rooms In year-round homes — kitchen. 
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bedroom, study. Note that in third exam- 
ple heaters are applied to face of light- 
ing valance. For further information write 




John Irwin, Distributor for Zell-Aire Elec- 
tric Radiant Heat, 343 No. Queen St., 
Lancaster. Pa. 17603, the installer. 



Where do 




the Pros oet their 



among 



TV ser- 
7 training 
2tol! A 



national survey*, performed by an Independent research organization, also 
showed that the pros named NRI most often as a recommended school and 
as the first choice by far among those who had taken home study courses 
from any school. 



Why? Perhaps NRI’s 60-year record 
with over a million students . . . the 
solid training and value built into 
every NRI course . . . and the de- 
signed-for-leaming equipment origi- 
nated by NRI are part of the answer. 
But send for your free NRI catalog 
and decide for yourself. 

Training Geared 
for Success 

NRI training is practical train- 
ing . . . know-how aimed at giving you 
a real shot at a better job or a business 
of your own. You learn at home at 
your convenience with “bite-size” les- 
sons that ease learning. Kits designed 
to give you practical bench experience 
-also become professional instruments 
you’ll use in your work. 

Includes 25" 

Diagonal Color TV 



As a part of NRI’s Master Course in 
TV/Audio servicing, you build a big- 
screen solid state color TV with every 
modem feature for great reception. M 
you build it, you perform important 
experiments that demonstrate the ac- 
tion of the circuitry. And it comes 




complete with console cabinet, an op- 
tional extra with other schools. In- 
stmments include a 3‘/2 digit piecision 
digital multimeter, triggei^ sweep 5" 
oscilloscope, and integrated circuit 
TV pattern generator; all designed for 
training. There are courses costing far 
more that don’t give as much. 



Free Catalog . . . 

No Salesman Will Call 

Choose from five different courses in 
TV/ Audio servicing, depending upon 
your needs and budget. Or you can 
learn Computer Technology with a 
real programmable digital computer. 
Communications ... Aircraft or Ma- 
rine Electronics . . . Mobile Radio, and 
more. Send the postage-paid card for 
our fi^ catalog showing details on 2 iU 




NRI electronics courses. There’s no 
obligation and you can see for your- 
self why the pros select NRI two to 
one! If card is missing, write to: 
*Summary of survey results upon request. 




NfHSCHOOU 

McGraw-Hill Continuing Education Center 
3939 Wsconsln Avenue, 

Woshingtoa D.C. 20016 
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SHOP TALK 



By A. J. HAND 



Bidding for shop bargains 

Looking for shop tools at bargain 
prices? PS reader Rob Treichler sug- 
gests you visit the state-highway en- 
gineers' auctions. How do you get "in- 
vited"? It’s as simple as a phone call 
to the nearest state-highway mainte- 
nance shop, or a letter to your state 
capital, addressed to the equipment en- 
gineer. Ask to be put on the mailing 
list for vehicle and equipment sales. 
Rob says: "Since highway departments 
are. by the nature of their work, highly 
mobile, you'll find that most of the 
items at the auctions fall into the car 
and truck classifications. That's to your 
benefit, because most of the bidders are 
looking for bargains in used cars and 
trucks, and they avoid the tools and 
machinery. Auctions are either public 
or by sealed bid. Both allow ample 
time for inspection of the items. So get 
on the list, read the periodic notices 
you get in the mail, and check out the 
items in person. With a little perse- 
verance, you'll put together a fine shop 
at garage-sale prices." 

Plug wiring made easy 

If you've ever wired an electrical plug 
on the end of a cord, you've probably 
spent a few frustrating minutes trying 
to keep that little hook of stripped wire 
around the post lug while you tighten 
it down. Reader Richard Braithwaite re- 
minds us that the pros do it an easier 
way: They strip each lead for a length 
of three inches so they can get a good 
grip. Then they wrap the wire clock- 




wise around its lug for one full turn, 
pull it tight around the post, snug up 
on the screw, and cut off the excess 
with diagonal cutters. It works. I like 
to finish the job off by "potting" the 
connections with RTV silicone caulk. 

''Interior" storm windows 

It's that time of the year when you 
start worrying about winter heat loss. 
A new way to cut winter heat loss {and 
summer heat gain) is the "In-Sider"— 
an interior window system that’s just 
shown up at home centers. It's meant 
to replace or augment standard exterior 
storm windows. It fastens to the inside 
frame so there's no need to climb lad- 
ders or fight the weather during in- 
stallation. 

To install In-Sider you cut the clear 
plastic glazing to size. Then cut an 
adhesive-backed molding, slip it around 
the plastic, and stick the assembly to 
the window frame. 

Guaranteed latex stain 

How good are the latex house stains? 
PPG must think a lot of their Rez latex 
line— these stains are now guaranteed 
for five years. If Rez solid-color latex 
stains fade, crack, peel, or blister with- 
in five years (when properly applied), 
you get a replacement or purchase- 
price refund. Rez stains come in 38 
colors and go particularly well over 
rough-sawn siding, shakes, shingles. 

Edge treatments for plywood 

Longtime PS contributor Ro Capotosto 
has a new use for white glue. He di- 
lutes it with water and uses it as a 
brush-on sealer for the exposed edges 
of plywood. It seals the grain, binds 
the fibers together to help prevent chip- 
ping, and it takes subsequent primer 
and finish coats like a dream. 

In my shop, I improvise with a dif- 
ferent product— polyester auto-body 

filler. This is a two-part mix that sets 
up in about five minutes. I put it on 
with a putty knife or even a scrap of 
cardboard, and use it instead of putty 
or wood dough whenever I can. Natural- 
ly, it's no good under clear finishes be- 
cause it doesn't match wood tones. 
But under paint it's the best edge treat- 
ment, crack filler, and all-around putty 
I've ever used. In addition to its fast 
set time, it files and sands as well as 
wood, it won’t shrink, and it's cheap— 
around $2 a quart. Drawbacks? It has 
a strong "plastic" odor until it sets, 
and it dulls edged tools rather quickly. 




You can get it at auto-parts stores. 
Look for names like Bondo, White 
Lightning, or Black Knight. 

Things to write for 

• Cartoon figures demonstrate how 
(and how not) to use gripping tools, in 
a 23-page booklet from Hand Tools In- 
stitute, 331 Madison Ave., New York,. 
N.Y. 10017. Send 50 cents for "Uses 
and Abuses of Wrenches and Pliers." ! 

• Homeowners who want a new look 
for their house without the high cost of I 
remodeling will enjoy a new booklet I 
"Decorating with Aluminum, the Silver I 
Lining". Color sketches and charts show 
how to combine styles and colors of j 
aluminum siding and accessories to.^ 
give character to a plain home. Send 35 
cents to Alcan Building Products, P.O. 
Box 511, Dept. R, Warren, Ohio 44482. 

• Installing ready-made windows is ' 
a breeze, according to a free pamphlet, 
"Easy Window Installation. " It con- 
tains illustrated step-by-step instruc- 
tions to install either primed wood or 
vinyl-clad windows. Write Andersen 
Corp., Dept. DYW, Bayport, Minn. 
55003. 

• Move-it-yourselfers will find U- 
Haul's free "Moving Guide" packed 
with facts, included: Information on*-, 
selecting the right moving equipment, 
kinds of moving aids that are available, 
charts for itemizing all your movable . 
goods and for estimating the size of 
your load, plus packing tips. Moving 
Guide, Dept. S4, P.O. Box 21503, 
Phoenix, Ariz. 85036. 

• To augment our heating tips (last 

month), get a copy of "Keeping Warm 
with Less Fuel "— a 16-page booklet 
crammed with ideas. Send $1 to Philip 
Hartung, Dean Bldg., 655 Main St., E. 
Greenwich, R.l. 02818. DE 
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StanlQ' gives you a good rule 
b) go 1^ Free plaus prove it 




aou measure things all the time. 

)'o anything around the house and 
inances are, you have to measure 
. Or build anything— even a basic 
ox — you have to measure it. 

8y the way, that's what Stanley's 
inything Chest is— a basic box 
(i’lh several intriguing variations.) 

■ Times like these, the easy-to-use 
Stanley Powerlock® rule pays off 
nr you. Pays offin accuracy, 
lonvenience. long, long wear. 

1 Stanley designed its Powerlock 
liles to really be used. Pull out the 
ipe (and notice those easy-to-read 
lumbers). Lock it in place with 
lour thumb. Do your measuring. 



fabric, a map. family photos, you 
name it. (Materials to build the 
Anything Chest about $30 or $35.) 

To get your free plans set. send 
your name and address, plus 25i 
to cover postage, to Stanley Tools 
Dept. SC I . New Britain. 

Conn. 06050 



3e lease the 

3ck. Zap!— the tape is 
owered back inside the case. 

! Stanley packs a lot of features in 
3ese rules, to make them quicker, 
iisier, handier for you. Most stores 
filing quality tools can fix you 
0 with a famous Stanley Power- 
xk rule, in almost any length 
lou want. 



I Get one. Use it for all that 
seasuring as you build the 
1 nything Chest. The plans set 
mows you how to outfit the inside 
I hold bottles, sewing items, 
mmes. anything Also explains 
ow to personalize the lid with 



SSZQSihelps 
you do things 
right. 




WORDLESS WORKSHOP 



By ROY DOTY 
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Stipp-hose ttiat Icm^ 
as good as it feds. 




Another firve product of Koyser-Roth 



Supp-hose* 



It’s the natty pattern 
that makes them different. 
Makes them look like the 
best-looking non- support 
socks. 

But don’t let those 
good looks fool you. 
They’re genuine, famous’ 
Supp-hose. With the 
two-way rib that helps " 
ease aches and pains. 

Look good, feel good. 



Broadway 


Available at 

Bullocks 


Macys 


RooS'Atkins 


May Co. 


Harris and Frank 


Emporium 


Rhodes 


Robinsons 


Desmonds 


Capwells 


Smiths 




And Other Fine Stores 


Grodins 
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TAKING CARE OF YOUR CAR 

By RAY HILL 




Repairing punctured radials 

If one of your radial tires goes flat, tire 
makers generally advise the following: 
Use only cured type patches; repair holes 
made only between the two major out- 
side grooves (arrows at left): repairs 
should be limited to two per tire, and to 
punctures not larger than % inch in di- 
ameter. If the tire has a tread depth of 
less than 1/16 inch, don't repair it. You 
need a new tire. Also inspect the tire for 
run-flat damage. A rim running on a flat 
tire— for even a short distance — can do 
serious damage, necessitating replacing 
what might otherwise be a good tire. 




Watch that brake fluid 



If you're topping off the master cylinder 
with brake fluid and you accidentally 
spill some on your car, wash the area 
that came in contact with the fluid with 
household detergent and water immedi- 
ately. Brake fluid can discolor paint and 
actually cause plastic grille panels to 
crack. Washing the affected area may or 
may not prevent damage — It depends on 
how fast you are. 




Muffler replacement 

If you have to replace an old muffler, you 
may find that the exhaust pipe is rusted 
almost solid to the Inlet tube. Don't bang 
on it and hope it will fall apart. It won't. 
Use an old carpenter's chisel you don't 
care if you ruin — flat side to the pipe — >■ 
and slice the inlet stub (as shown) in 
several places. The muffler can now be 
easily removed from the exhaust pipe. 



Removing front shocks 

Mounted between the upper and lower 
front-suspension control arms, shock ab- 
sorbers are exposed to all kinds of weath- 
er and often become rusted; this compli- 
cates removal. To make the job easier, 
squirt a liberal amount of penetrating oil 
on the threads and then clean them with 
a threading die of the proper size. Now, 
after loosening the nut with a wrench, it 
can be removed easily by hand. 



Hard steering during parking 
High steering effort required while park- 
ing doesn't necessarily mean the steer- 
ing pump is bad. Improperly inflated 
front tires can increase the amount of 
steering effort required. Even if inflation 
checks out to specs, there may still be 
no problem. On some cars steering 
geometry is such that additional effort 
is required for standstill parking ma- 
neuvers with the brakes applied. 




If you have a helpful car tip, send It to Car Care, Popular pay you $25 for each one we use. It isn't necessary to send 

Science, 380 Madison Ave., New York, N.Y. 10017. We'll photographs. Sorry but no tips can be returned. 
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Compu-Spork is the 
Hottest Thing Since Rome Burneci 




“Best Helluva Ignition at any price . . . PERIOD! ’ 



Ira TomMccahiii irr.*::”'"’ 

* Journilisi 

“So-i'm B motorcar freak, tester, and driver who specializes in the torture of innocent metal 
and systems. Some call me an 'autoholic'! © In the last 2S years I’ve tested |ust about every- 
thing imeginable." 

"When Gaylord Electronics first approached me with their Compu-Spark, I gotta confess, I 
figured it was fust another CO unit to put to the lest." 

"After the first 10,000 miles, I checked my point wear and plugs. They were like new. so I decided 
to go another 10 grand. Now, I have just skipped my 40.000-mile tune-up and am close to SO.OOC 
miles. I am convinced! Compu-Spark paid for itself on its first skipped tune-up— everything after that 
was cash In the bank. And talking of cash, I saved over 20 percent on my gas bill. At today's prices 
that's folding money in my pocket." 

"Do I endorse it? Damn straight I do! It's 'The Best Helluva Ignition’ at any price . . . Period! 

Best wishes, 

Tom MaCahill 
WHY GAYLORD 010 IT 

Gaylord Electronics, Inc., (formerly known as C-D Systems), "imagineered" and manufactured this great 
"computer-type” CD electronic ignition. To increase efficiency and save you cash. 

WE WANT YOU TO SAVE CAS!!! If you get a 20 percent improvement in fuel mileage with Compu-Spark, 

that's 20 free miles for every 100 miles you drive. Everyone gets "PP'' Performance Plus! Compu- 

Sperk truly ls"THE HOTTEST THING SINCE ROME BURNED!" 

OYNAMOMETER/LAB TESTING 

Highly respected John Geraghty of John Geraghty Automotive, Inc., Verdugo Road, Los Angeles, evaluated 
the Compu-Spark and oil-filled coil at our request. He reported: 

"They really surprised our dyno and us, too. At their price, they are unbeatable. Closest performing 
units are costlier, some at $100 or more. Both have quality construction, second to none. Through the 
entire speed range, we observed benefits, especially at the higher range where stock ignitions tend 
to fall off!" 

SAVE TIME — USE OUR 24-HOUR HOTLINE POR FAST ACTION. 

You can order Compu-Spark from anywhere in the U.S.A. or Canada by phone, 7 days a week. 24 hours 
a day. Simply dial Area Code <800) $48-3391 and our operator will take your order and see that Compu- 
Spark is on the way to you without delay. (Consult coupon to order.) 

CHECK THESE COMPU SPARK FEATURES 




U.S. & other ^ [ 

nat«nt< eandine 



$ 54.25 



* Increases gas mileage as much as 20% — many 
owners report more! Few say less. 

‘ Plug life now 50.000 miles plus. 

* More complete fuel effictency. 

* Increased engine power 

* Inslant and reliable all-wealher starts 

* Tune-ups virtually unnecessary for as much as 
3 to 5 years of normal driving 

* Pays for itself over and over and over! 

* Unique anti-lheft switch protects car 

* Sorry. Compu-Spark doesn t do a damn thing 
for diesels' 

These are just a few of the features, if we had 
room, we'd talk about our all-silicon transistor 
design, long-hle of breaker points, acceleration, 
change-over switch, easy installation, etc 



NEW FROM GAYLORD 
Our new optional MK- 
H oil-filled and sealed 
coil is new, and ready 
for you It IS the 'final 
touch "to any stock or 
electronic ignition. and 
it works with any 'CO 
electronic systems " 818-98 
When you buy the MK-n and Compu-Spark to- 
gether, you get our 'Xtra Hi-Perlormance Pak 
Together they will increase your performance 
Buy the complete system It has been matched, 
mated and individually tested to give all the per- 
formance and economy you can have in ignition 
today 

$6S.98 




QUESTIONS? HERE ARE SOME ANSWERS. 

0. On whit lypti of can can Compu-Spark be mnallid? 

A. The Compu-Spark can be uud on any car with IZ-volt ntgativt 
ground tgnriion and a conventional battery, coil and diitnbutor tyt 
lem rcpardleu of make or number of cylindera. 

Some foreign earj and the Ford Capri V6 riquiie ipecial imtalliiion 
instructions. If you let us know on which make of car Compu Spark 
IS being intialled. we will be heppy to send you the necessary imtruc- 
lions. 

Q. How iboui the new Chryslert end Fords* 

A. Compu-Spark it compiiible vwth both the Chrysler electronic 
ignition unit and the Ford unit introduced on some of their 1974 
models. 

0. Mutt I buy special parts foi Compu-Spirk* 

A. The installation ol the Compu-Spark does not require thit any 
parts be replaced with heavy duty items. Beciute Compu-Spaik hts 
been designed with the standard stock ignition in mind, we suggest 
using stock parts and manufacturer's ipeciflcitlont. 

0. How will the special MK Deoil affect my car's pcrfoimanca* 

A. The MK D coil gives you ihit cstra clout, et well is supreme pir- 
formince. At its price (pliiti consult coupon), it's a real bargain. 
Even with tha MK D coil alone, the added economy <t delinatcly 
there. 

0. Why IS there so much vitui in Compu-Spark* 

A. For the first time, breaker points are now both practical and 
datitabla. Compu-Spark gives you three bick-up lyitims (|uti like 
in spice vehicle engineering), so that even if Compu-Spark should 
ever disappoint you. you can manually override tne system end keep 
on going. II that aver happins, simply remove Compu Spark end 
send the unit back for repair or refund. 

Q. Can I use i Judson with my Compu-Spark* 

A. The Judson unit u a good electronic ignition with an integral 
coil. It IS. however, incompatible with Compu Spark A standard 
ignition coil or the MK IX coil n all that is required with Compu- 
Spark. 

Q How will Compu'Sptrk affect the performance ol my smog 
devicK* 

A. The Compu-Spark will not interfere with the performance or 
installation of tha smog devices requued on 1966 1970 cart tegis- 
tered in California. 



Scope Patterns Illustrate COMPU-SPARK CD 
Electronic "Brain' Features 

COMPu SPAHK-siart idle tong ipaiv tor msiani all weathei ttarts 
With COMPU SPARK, as ftPM increases, 
spark IS piogressiveiy 'computed" lo> manmum performance. 

Orpinar, CO end u< plain ekctronic igrjitions peak out" short pattern not sr 
lying a’l ope'atingieqviie'nems 




The Cash Back 
Double GuaranteeTM 

For the first 60 days (that's two full months) 
we wifi refund the full purchase price should 
you for any reason be dispreasad or if you 
sincerely think that Cornpu-Sparh does not 
maasura up to our claims* (avon if your 
mother-in-law doesn't like it). Under tha 
guarantee mileage is unlimited. 

*We enclose a guarantee card with full da- 
tsits with all our products. 



WHAT CUSTOMERS ARE SAYING: 

"Never in my life have I been so impressed with 
CDI, Of any such unil 
E H A .11 Col USAF Rel L A . Ca 
' Compu-Spark on my 69 Jag' E performed per- 
fectly through an Alaskan winter tn temperatures 
down to 40 below and worse ' 

RUB Juneau Alaska 

"Only 19% gas gam with Compu-Spark Whats 
wrong^You guys said 20% or more, didn't you^" 
Ms K M . Boston. Massachusetts 



GAYLORD ELECTRONICS DIV., D«pt. 6HU, PS/11, 301 Hot Springs Road, Suite 6, Carson City, Nev. 89701 



Order CompuSpark today. You have everythirtg to gain, nothing to lose. 



Please rush: 

Q Compu-Spark factory assembled, q Enclosed $ 

tested and sealed 9 SS4.25. 

□ Compu-Spark kit @ $49.98. 

□ Vollmaster MK-n oil-filled and sealed SO.OOO 
volt coil. Advisable even atone for performance 
and economy over slock. 'Specially discounted' 
to our customers (S $18.98 ppd. (Normally lists 
for $24.00.) 

□ Compu-Spark Xtra Hl-Performance Pak. Compu- 
Spark together with ‘specially matched and 
mated selected ratio coil ^ $68.98. 

□ Bumper Sticker "COMPU-SPARK SAYCTH . . . riame 
'Keep on Trucking — but — Conserve Energy!” 

Free with order. 

□ Decal: "This Car Equipped with Compu-Spark Addrr 
■cor’ Free with order. 

Complete product brochure Included Free with all 

orders. City.. 



GAYLORD ELECTRONICS DIV., Dept. 6HU, PS/11, 301 Hot Springs Road, Suite 6. Carson City, Nev. 89701 



_check or money order. 



Charge to my: O Master Charge □ BankAmericard 
□ American Express 

Full Card Number 

Expiration Date 



California residents, please 

cat model year 

1? volt negative ground leouired 



include sales tax. 



Please add $1.S0 postage, handling, shipping, and 
insurance. In Canada add $2.00. Add an additional 
$1.00 for airmail, otherwise, we'll ship it as fast 
as possible. 

You can order 24 hours a day. 7 days a week by 
dialing (800) 648-3391 



-Zip- 



“SAY, SMOKEY-” 



A clinic on cars by Smokey Yunick, America's most famous mechanic 



Tire-inflation question 

I'm a salesman and drive as much as 
1000 miles a week. Should I inflate the 
tires above their normal operation pres- 
sure? If so. how much? And should they 
stay overinflated when my wife uses the 
car for slow-speed stop-and-go city 
driving? 

David Furlaud. Lawrenceburg, Ind. 

Tire wear results from heat and 
abrasion. Tires would last nearly for- 
ever otherwise. The maker's recom- 
mended tire pressure reduces heat and 
you get more mileage. Overinflation 
can reduce lateral and forward traction, 
and conceivably cause more heat. Peo- 
ple have become involved in accidents 
because they were running tire experi- 
ments. 

Used-car shopper 

I'm shopping for a good used car. Is 
looking at the tail pipe a good quick 
way to tell if the engine is running lean 
or rich, and whether it's using oil or 
not? 

Ben Feiffer, Portland. Ore. 

/ guess about as much as looking at a 
horse's teeth. It's a good start, but not 
really bulletproof. The best easy general 
way I know to check overall engine con- 
dition is a cylinder compression-leakage 
test. Of course you can't walk around 
with the equipment in your pocket. But 
if you are a very thorough shopper, 
you're not going to be shortchanged 
much if you have that check made be- 
fore you buy. 

Race drivers as mechanics? 

In automobile racing— and other forms 
of racing, too, for that matter — why is 
it that the guy who drives the vehicle 
usually isn't the one who works on it? 
Is racing so specialized that a person 
can't be a top-notch mechanic and first- 
rate driver at the same time? 

Larry Milton. Arlington. Va. 

It's not a short story. Some drivers 
don't know how. so they can't. Some 
are just lazy and don't. But some can 
and do a good job — A. J. Foyt is an 
example. 

What has really happened in the big 
races is that competition is so keen 
there is really no way one man can do 
both jobs. A good driver has to stay in 
top condition physically and mentally. 
So if he worked on his car too much, 
he’d be physically exhausted and prob- 
ably not ready mentally. 

But most of the best drivers really 
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are very good mechanics. It's just that 
you didn't see or know their early rac- 
ing days. I believe one of the most help- 
ful assets for being a good driver is 
that he really understand his car — to 
the last nut and bolt. 

Increasing Wankel performance 

I know that to increase performance 
with a conventional reciprocating en- 
gine you do things such as increasing 
compression, polishing ports, adding 
carburetion, increasing bore and stroke, 
etc. But how would a person go about 
increasing performance with a Wankel 
engine? Can it be done? 

Fred Williams, Elmsford. N.Y. 

/ don't really know. I never could get 
to like the thing. I'm sure the engine's 
performance could be increased. But to 
be honest about it — you got me. 

Rear-end noise 

I bought a used AMC Hornet recent- 
ly. It's been driven 30,000 miles and is 
in excellent condition. But there's one 
problem — at least I think it's a problem. 
From about 0-30 mph and from 55 mph 
on up, a distinct humming sound comes 
from the rear end. It doesn’t happen 
between 30-55 mph. There's plenty of 
grease in the differential and transmis- 
sion, and the driveshaft doesn't look 
bent or damaged. Is the humming noise 
just part of the car, or is something 
wrong? 

Eric Bronson. Norman, Okla. 

It could be gear. axle, or tire noise, or 
drive-line resonance. None of these are 
standard — nor are any cars built and 
sold with this noise knowingly. This 
type of problem is hard to pin down. 
But once an accurate diagnosis is made, 
the fix is usually straightforward — 
though not necessarily cheap. 

Ring-and-pinion gears are usually the 
culprits. There's no fix except new 
gears. Drive-line noise is the toughest 
to pin down and also the toughest to 
stop. All cars have noise in the drive- 
line, but it's covered up with sound 
deadeners and rugs. 

A heavy driver 

We have a 1969 TR6 (Triumph) which 
is driven by my son who weighs 210- 
220 pounds. The car springs have taken 
a beating on the left side, resulting in a 
lopsided look. I would like to know 
what the best solution would be for 
bringing the car back onto an even keel. 
I could put spring spreaders, air chocks. 



or new springs and shocks, but I am 
concerned with the safety and handling 
of the car after using some of these 
remedies. 

Glenn Botkin, Los Angeles, Calif. 

/ believe the cheapest thing is to in- 
stall heavy-duty springs all the way 
around. The 220 pounds on the left side 
won't change. Putting heavier springs 
on the left won't make it any safer ex- 
cept in one turning direction. Air shocks 
would be a fairly good idea. But in a 
light, short-wheelbase car there's no 
way to spring for equal lateral traction 
both ways. 

A 220-pound friend on the right side 
might be worth considering. 

Adjusting premium-gas engine 
to burn regular fuel 

There’s been talk about adjusting a 
premium-gas car to use regular. I've 
heard conflicting reports. Some tell me 
the engine has to be torn down. Others 
say there's just another hole drilled in 
the carburetor. I've heard that the cost 
is minimal, and I’ve been told It's 
phenomenal. 

Can you tell me what this involves? 
My car is a '64 Chrysler "300" and 
uses premium gas. 

Edward Shinko, Cincinnati, Ohio 

If your car has over 8 V 2 .I compres- 
sion ratio, you must decrease it. And 
that can be expensive. All the rest of 
the changes (timing and fuel metering 
adjustments, etc.) are relatively inex- 
pensive. 

The only thing that is in our favor is 
that most cars with too much compres- 
sion are now getting quite old. In your 
case you'll probably be able to save the 
old boat if you double up in head gas- 
kets and keep the rocker-arm geometry 
in the ball park. 

But if you can get high-test, stay with 
it. You still get about as much for your 
money, especially when you add change- 
over cost and the age of your car. 

A shifting question 

Is it true that on some cars with auto- 
matic transmissions you can move the 
gear selector from Drive to Low when 
the car is running at normal highway 
speeds without damaging the trans- 
mission? 

Nicholas Norton, Woodland Hills. Calif. 

Yes. But rather than go into which 
cars can and can't — and why — let me 
just say this: The best and cheapest 
way to do it is with somebody e/se's 
car — somebody you don't like. B»1 
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That’s what they want. Your children . 
will have fun learning good marksmanship. 
And they’ll be learning proper gun handling 
as well. 

We know that’s important to you as a 
parent. It’s important to us at Daisy, too. 
That’s why we’ve written a book for you 
and your children on proper gun handling 
and good sportsmanship. 

The book also shows you how to 
build fun shooting games the whole family 



can enjoy, and shows you how easy it is to 
construct a B B target range using only 15 
feet of space. 

Get your book from your Daisy 
dealer when he shows you the proper size 
B B guns for each of your children. If your 
dealer is out of books, write Daisy at the 
address below. 

Daisy has a style and an age-graded 
B B gun to please each of your children 
this Christmas. 





Daisy Division Victor Comptomotor Corporation 

Mailing Addross: Daisy. Dopt. S14, Rogors, Arkansos 72756 

In Canada: Daisy/Hoodon ltd., Cambndgo, Ontario N3H4T9 
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• Stops squeaks 

• Protects metal 

• Loosens rusted parts 

• Frees sticky mechanisms 

Aerosol WS40 lubricates as it 

clesrfs to protect metal 

TRY A FREE SAMPLE 

Send 25c to cover handling to: 

WD-40,1061 Cudahy Place, San Diego, CA 92110 



DISCOVER 




iifflMBPiiia LAwe 



means MONEY to YOU Today, it pays to know the 
rules -the LAW Basic principles explained, illus- 
trated by authoritative texts, study aids. seK-tests. etc 
(Not a correspondence course ) Send for interesting 
FREE booklet, • The People vs. YOU and lull details. 
No obligation 

BLACKSTONE SCHOOL OF LAW Dept. 128 
209 N. Michigan Ave., Chicago. III. W601 






. . . SWISS OR AMERICAN 

Unique, modern Sweasey System starts you 
iiiakintr repairs right away. Derelope aklU 
step by step at home Id spare time. 
Diploma awarded. Pree sample leaaon. No 
obllsatlnn. 

CHICAGO SCHOOL OF WATCHMAKING 

0«pi. 4114, Fex River Grove, lllineis M021 



LEARN 

MEAT CUTTING 





meet bu*ln»t*. Bib psy. rull-tim* iebs— 
HAVK A PKOPtTABLE MARKET OP YOUR 
UWN I Time peymvnt plan Bvallebl*. tHple. 
K ma irlvan. Job belp. ThouMDds of nae* 
' CBtarul RratJuaUa. OUR Slat YEAR! Sand 
NUW for bir naw illuatretarf EREE rauloc. No obhsetlen. 
U.l. approved. NATIONAL SCHOOL OP MEATCUTTINQ No. 0I97T 
Dept. 51 -N. Toledo. Ohio 43604 



NEWYARD BRONC 

A — Lawn and Garden 
■ Tractor Kit 



rg^599.95 

^ V Base Kit Price 

to H.P. 



SAVE^ 

8 H.P. Models ^from J499.95 

Shock-mounted 10 h.p. 399cc Briggs & Stratton 
Engine, 4-speed Peerless transaile. geared auto- 
motive-type steering, and disc brake on a heavy 
Va" thick steel frame, with towing hitch, make 
Yard Bronc tough. Standard electric start, float- 
ing front axle, wide 18x8.50x8 rear and 15x6.00 
x6 front tires, deluxe seat and steering wheel 
add easy handling comfort. Step by step instruc- 
tions help you assemble tractor m about 10 
hours using just regular tools. 

Accessories: 36" mower deck; 42" dozer blade; 
snow thrower; larger mufiler; chrome hub caps; 

^ and rear tire chains. 

r ucAin IMP Dept. PS-11, P.O. Bo7il4a!^^^^ 
HLMLU mu., Harbor, Michigan 49022 1 
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Reusable space shuttle 

[Continued from page 731 



configuration, the Orbiter will tie 
replaced by the payload itself, up 
to 200,000 pounds, for a one-way 
trip. The Orbiter’s three engines 
would be placed at its aft end. 

Leaving orbit 

The basic Shuttle can remain in 
orbit seven days, but with extra 
provisions and a reduced payload, 
the stay can be extended to 30 
days. When the mission is com- 
pleted, commander and pilot return 
to their flight stations and position 
the Orbiter for reentry. Using the 
reaction-control thrusters, they roll 
the Shuttle into a heads-down, aft- 
facing position. At a precise mo- 
ment they fire up the two OMS en- 
gines and begin their flight home. 

Skimming the upper layers of the 
atmosphere, the Orbiter is again 
turned around to a heads-up, for- 
ward-facing position. At a 76-mile 
altitude, control is gradually trans- 
ferred from rocket thrusters to the 
aerodynamic surfaces. The Orbiter 
is traveling at 17,500 mph with its 
nose pitched up. 

To protect its aluminum struc- 
ture from blazing reentry heat up 
to 3000°F, the Orbiter is covered 
with three different types of heat- 
insulating materials (see drawings, 
page 72). 

The Orbiter has a cross range of 
1 1(X) miles, which means it can 
reach a runway not exceeding that 
distance on either side of the orbital 
plane. Banking the Orbiter right or 
left enables such glide-path correc- 
tions to be made. Guidsmee during 
the reentry glide is provided by an 
inertial-navigation system that can 
either be tied into the orbiter’s au- 
topilot or to a cockpit display for 
manual control. 

The first phase of the glide is 
completed at 70,(X)0 feet. Traveling 
at about Mach 1.5, the Orbiter ar- 
rives within a circular area about 
nine miles in diameter. As the ve- 
hicle descends to 10,000 feet, its 
speed is stabilized at about 345 
mph with the help of split-rudder 
speed brakes. 

"Dead-stick" landing 

Since there is no propulsion for 
a go-a round maneuver, the Orbiter 
must land “dead stick” on the first 
approach. A microwave landing sys- 
tem guides the approaching Orbit- 
er along a prefixed glide path. As 
Orbiter draws to within five miles of 
the 15,000-foot runway, its remain- 
ing potential and kinetic energy 



must be carefully managed. This is 
done with the aid of an “energy- 
management” computer. TV-like 1 
displays in the cockpit cue the flight 
crew to initiate the final runway 
lineup. 

As the descent continues, between ' 
10,000 and 2(XX) feet, the glide slope 
is a very steep 20°. Flaps Euid Ismd- 
ing gear are lowered at 2000 feet,"" 
gradually shallowing the descent to 
3°. Air speed diminishes from over 
3(X) mph to about 215 mph at touch- 
down. The crew can override the 
automatic landing approach. 

Failsafe operation 

The Space Shuttle is heavily 
equipped with backup equipment, 
so a disaster is even less likely to 
occur than during our successful 
Apollo flights. Nevertheless, three 
alxirt modes have been planned for 
launch phase. If a main engine fails 
early in the launch, the flight will 
continue until solid booster burn- 
out. After the booster casings are 
jettisoned, the crew will head back 
to the launch site, dropping the 
Orbiter’s external tank and shutting 
off the engines when a gliding de-, 
scent becomes possible. Both OMS 
engines can then be used for flight- 
path corrections. 

If trouble develops later during 
the ascent, the Orbiter will be flown 
around the earth once at suborbi- 
tal speed before landing. A third a- 
bort mode, to be used when there is 
no immediate safety threat, would 
postpone investigation of the prob-' 
lem until arrival in orbit. NASA 
decided, after careful analysis, that 
a launch-pad escape capability 
would not be needed. 

Early in 1977, the first phase of 
a flight-test program is slated to be- 
gin at Edwards AFB, Calif. An | 
Orbiter will be carried piggyback 
on a 747 aircraft to the cruising 
altitude of conventional airliners. 
The carrier will then begin a shal- 
low dive while the Orbiter nose is 
raised with a hydraulic jack. This 
will enable the Orbiter upon release 1 
to glide off the back of its mother 
craft. These tests will be flown by 
two-man flight crews, equipped with 
traditional ejection seats. 

A second test phase from NASA’s 
John F. Kennedy Space Center 
should begin in late 1978. Two- 
man crews will ride a Shuttle into 
low earth orbit. Then two Orbiters 
will be refurbished for operational 
use and the final phase of the Shut- 
tle program will be underway. MU 








How to fel I a tree 



f Continued from page 1 73} 

the lean is away from the undercut. 
Second, start another kerf cut about 
one-fifth the diameter of the tree 
above the first cut and angled down 
to meet the back edge of the first 
cut squarely. 

When the resulting wedge of 
wood has been removed, you’ll 
want to use your ax or saw to 
“clean the face,” or square up your 
cut. This is especially important 
in larger trees where a sloppy face 
will negate your preparation by 
causing the hingewood to break 
badly or too soon. 

A crucial step 

The backcut is the most com- 
plicated and important step in fall- 
ing a tree. Generally you will make 
only a single backcut, but, as you 
can see in the accompanying draw- 
ings, two, three, and even four cuts 
may be necessary to change the 
tree’s center of gravity and force 
it to turn around on the stump and 
fall where you want it. Keep the 
backcut horizontal and higher than 
the bottom of the undercut. 

The backcut, too, is where wedges 
are finally put to use. Once you’ve 



cut deeply enough to allow for 
placement of a wedge, do so. It’s 
a safeguard against the tree’s 
pinching your saw, particularly if 
you’re fighting a bad lean. Alter- 
nately sawing the backcut and ham- 
mering at the wedges with a sledge 
or single-bitted ax will gradually 
force over a contrary-leaning tree. 

When a tree is leaning exces- 
sively into the undercut, the wood 
on the face of the tree is under 
compression, while the wood at the 
back is under tension and apt to 
be brittle. Proceeding in the nor- 
mal undercut/backcut fashion might 
force the tree to “slab” (or, as the 
loggers say, “barber-chair,” or split 
vertically from the stump), throw- 
ing the back of the tree out at the 
feller. To avoid this the sapwood 
on either side is cut before the back- 
cut is started. 

In some instances it is better 
to get a tree to shift its weight 
first and then fell it into the under- 
cut, rather than pulling it around 
completely with the hingewood or 
by wedging. For this the “dutch- 
man cut” is sometimes used (see 
drawing). It shifts the tree toward 



the desired lay before the final 
backcut is made. This is a helpful 
cut to use when a tree is bowed 
out with a complicated side lean, 
or has to be brought around as 
much as 90°. 

The idea of the hinge is to pro- 
vide the tree with something to 
pull against while it falls. 'The 
feller can control the fall with the 
shape of his hinge. A strip of hinge- 
wood may be wider at one end than 
the other. This will “pull” the tree 
toward the wider end because more 
wood holds the tree there. 

Be sure the line you use is in 
good shape, strong enough to take 
the weight vector— say 1500 lb. test 
at least— and that you know its elas- 
tic property. Bind it securely to the 
tree 10 or 12 feet off the ground 
where it won’t foul in the fall. At- 
tach the other end to a pickup or 
other takeup device. You’ll have to 
run the line through a block at some 
point unless your takeup is farther 
away than the tree is tall. Be sure 
that the block is snugged properly 
to a good anchor and, if anchored in 
another tree, that it’s placed so it 
will guide the tree down. DE 
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ON YOUR SHELF! 



It's easy sledding this winter ... for snowmobilers who pick up 
the Popular Science SNOWMOBILE HANDBOOK 1975. 

It's got the whole works. ..from actual performance tests of 17 
major models (braking, handling, speed and noise) and a 12 
page buyer's guide to 25 pages of exclusive, full-color trail 
maps in 28 states and Canada. You’ll find vacation ideas, a 
look at fashion, scoops on trailers and rigs, and ways to 
turn an old junker into a real charger! And speaking of 
chargers, you won't want to miss an inside talk with Yvon 
Duhamel and a preview of the '75 racing scene. 

We're ready to have a snowmobiler's dream winter. 

You see, we’ve already read the SNOWMOBILE 
HANDBOOK 1975. It’S from POPULAR SCIENCE, 
so you'll know What’s New. 

AVAILABLE AT YOUR NEWSSTAND NOW FOR $1.S0 
(or use the handy coupon below) 



SNOWMOBILE HANDBOOK 1975 

Popular Science Plans 

380 Madison Avenue, New York, N.Y. 10017 

Please send me the Snowmobile 
Handbook 1975. 1 enclose $1.50 and 25^ for 
postage (check or money order) 



Name 









Cily 






Rialr 




7..I Mill 
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77 Handy Plans 
Catalog. 50< 

77 new items to build with plywood. 
A built-in bar. Dog kennel. Camp 
trailer. Garden center. Toys. Trash 
can bin. Etc. Not cheezy designs, 
but good and possibly great de- 
signs. Easy plans. Order from the 
catalog. 

American Plywood Aseociatlon 
Department PS-114 
Tacoma, Washington 98401 

Send me Handy Plans Catalog (50C) 

Name 

Address 

City State Zip 



DiamoriD 

MAKES THINGS HAPPEN 




The full line of Diamond recreational 



vehicles are exceptional in their interior 
design and use of space. Choose from 
the Diamond Mini-Home line, the 
beautiful travel trailers, and the great 
pick-up campers and chassis mount. 








Coons Manufacturing Inc. 

Dept. P11, Box 489 
Oswego, Kansas 67356 



Cross-country ski gear 

[Continued from page 109^ 

long tours in unbroken snow, select 
skis with harder edges such as 
Lignostone (compressed hardwood), 
plastic or aluminum. This increases 
prices $3 to $5 per pair. If you’re a 
beginner, or an occasional skier who 
doesn’t want to bother with waxing, 
select a waxless ski base, such as 
the inlaid Mohair or Fibre-Tran 
strip bases on Bonna, Janoy, Kar- 
hu, Skilom, 'Troll, Arvid’s and 
Elite skis (at $4 to $10 more than 
the corresponding conventional-base 
skis), or the Trak fish-scale-based 
skis in the $50 to $60 price range. 
For durability and strength, fiber- 
glass skis are superior to wooden 
skis. Bonna, Epoke, Elite, Fischer, 
Harju, Jarvinen, Karhu, Kneissl, 
Kongsberg, Skilom, and Toko from 
Europe offer fiberglass light-tour- 
ing, general-touring, and cross- 
country-racing skis from $37.50 to 
$125. Fiberglass models made in 
the U.S. include Hexcel ($90), 
Lovett ($60-$70), Trak ($72.50). 

Boots, bindings, and poles 

Both leather and synthetic boots 
are available in lined and unlined 
models, all now with synthetic in- 
jection-molded soles that seal out 
water and assure good binding fit. 
Alfa, Falk, Arvid’s, Skilom, Trak, 
Bjarne, Head, Sima, Suvaren, and 
Lake Placid market silicone-treated 
leather-upper general and light-tour- 
ing boots from $30 to $45. Lined 
models, a must for extremely cold 
weather, cost $2 to $4 more. Viking, 
Reiker, and Skilom offer synthetic 
boots lined with synthetic fleeces, 
which are excellent for wet snow 
conditions; they cost $18 to $40. 

General touring toepiece-and-ca- 
ble bindings from Arvid’s, Skilom, 
ABC, Dovre, Jofa, Gresshoppa, 
Royken, and Kandar are in the 
$8 to $10 range as are the heelstrap 
bindings from Skilom and Tempo. 
Both types will work with general- 
touring boots, and some models can 
be adjusted to fit hiking or hunt- 
ing boots. The simple toe-clamp peg 
binding is most popular for light- 
touring use. The Snabb, Rottefella, 
Skilom, Troll, Villom, Gresshoppa, 
Trak, Americana, ABC, and Silva 
models at $5.75 to $10 differ most- 
ly in the bail (hold-down clamp) 
arrangement. Several models, such 
as those offered by Holmenkollen, 
Rottefella, Bergans, Skilom and 
ABC feature easy-in, easy-out bail 
releases activated by pressure from 
a ski-pole tip. All cost about $1 
more than conventional ones. 







Tonkin (treated bamboo) is still 
the best buy in poles; Liljedahl, 
Eide, Boima, Head, Skilom, Land- 
sem, Sparta, Karhu and Jofa all 
offer models at $7 to $11. Alumi- 
num poles, now the exclusive choice 
of racers, are stronger and more 
durable, but also more expensive, 
averaging $12 to $25— still a worth- 
while investment. 

Picking your size 

This need not be a major opera- 
tion. Simply stand on a level floor 
wearing low-heeled shoes or cross- 
country ski boots. Correct ski 
length equals the distance from the 
floor to the palm of your upraised " 
hand. For pole length, measure the 
distance from the floor to handles 
fitting comfortably under an out- 
stretched arm. Boots should be 
roomy enough for one thin and one 
thick pair of socks. 

For an adult beginner I recom- 
mend an inexpensive, minimum- 
effort approach. Buy wooden skis 
with waxless bases, in a light-tour- 
ing model. Lined leather or syn- 
thetic boots, pin-type toe bindings, 
and tonkin light-touring poles com- 
plete the outfit. If you already have ' 
warm winter togs, this gear is all 
you’ll need to enjoy cross-country 
for several seasons. Total outlay: 
le.ss than $100. If in doubt, ski and 
see: Most X-C areas rent skis and 
gear for $4 to $6 per day. 

Personal preferences 

My own gear, suited to the 7(X) - 
to 1000 miles I ski every winter, 
differs. I use plastic-based wooden 
cross-country-racing skis for skiing 
on prepared trails, and sturdier x 
wooden light-touring skis for moun- 
tain skiing. Both pairs are fitted 
with racing toe-bindings for light- . 
ness, and I use only racing boots. 
They’re the most flexible, but are 
cold in extreme weather, so I take 
along nylon pullovers for longer 
tours. I prefer light racing poles 
for all skiing, but fit them with 
larger baskets when touring in un- 
broken snow. I prefer stretch-nylon 
racing clothing for flexibility, and 
cover it with a sweater and shell - 
parka for colder weather. 

Want to know more about this 
exciting sport? Try the 130-page 
1975 Guide to Cross-Country Ski- 
ing that 1 edited. It’s available at 
ski shops or newsstands, or from 
Dept. A, SKI Magazine, 380 Madi- 
son Ave., New York, N.Y. 10017. 
Send $1.50 for each copy. BD 
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Tlie better the equipment 
the better yen’ll be eqnipped. 



You build and keep some of the finest tech- 
nical equipment made when you enroil in 
an NTS Home-Study course. And it’s usually 
the same equipment you’ll use on the job. 
It will help you acquire first hand experi- 
ence and knowledge — help prepare you for 
a variety of exciting technical careers: 
ELECTRONICS DIVISION. Build fantastic 
array of electronic equipment from Digital 
Color TV to AM-FM Stereo, and more. 



HOME APPLIANCE DIVISION. Exclusive 
NTS Circuit Trainer makes learning easier, 
faster. Aiso receive professionai Multimeter. 

LOWER TUITION FOR YOU 
We employ no salesmen, pay no commis- 
sions. You receive ail information, all train- 
ing, by mail only. Make your own decision, 
your own comparisons. Send card today or 
write direct for catalog on your choice of 
course. No obligation. No saiesman will call. 



MECHANICS DIVISION. Learn engine diag- 
nostics, receive 9 in. Automotive Oscilio- 
scope, test instruments, mechanics tools. 
AIR CONDITIONING / REFRIGERATION / 
HEATING DIVISION. Train with Hermetic 
Unit Analyzer, Leak Detector, Soldering Kit 
and more. 



APPROVED FOR VETERAN TRAINING 

Get facts on new 2-year extension. 

NATI0NAL(^> SCHOOLS 

TECHNICAL-TRADE TRAINING SINCE 1905 
Resident and Home-Study Schools 
4000 So. Figueroa St., Los Angeles, Calif. 90037 
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Didyou miss abiitton this 
morning? 

Mennen Pushbutton Deodorant provide: 
lasting protection against perspiration odor 
And Pushbutton's fine mist dries instontly 
on contact. 

Button upyour 
underarm. 




Geothermal energy 

\ Continued from page 991 

While the Imperial Valley’s hot 
brines are undoubtedly a geother- 
mal bonanza, there is an even great- 
er supply of untapped heat stored 
in concentrations of hot dry-rock 
formations— usually granite— rela- 
tively close to the earth’s surface. 
It has been estimated that 95,000 
square miles of a 13-state area in 
the American West are underlaid 
at a depth of about 3V4 miles with 
hot dry rock averaging temperatures 
of about 550° F (290° C). During 
the last five years, Morton Smith, 
Don Brown, and Bob Potter, all of 
the University of California’s Los 
Alamos Laboratory (LASL), have 
had a strong yen to do something 
with all that heat. They devised 
what sounded like an outrageous 
idea at the time: to pump water 
down into the hot-rock area and 
create useable steam in the same 
way that nature does. 

As we described two years ago 
[PS, Aug. ’72], the LASL research- 
ers planned to use a new rock-melt- 
ing technique they had just devel- 
oped to drill a well deep enough to 
reach dry-rock areas where the 
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temperature is about 450° F. Since 
then, they decided that convention- 
al oil-well drilling techniques would 
be just as economical and equally 
efficient. 

Once the well is dug, water is 
pumped down the shaft to create a 
hydraulic fracture in the rock, a 
pancake-shaped network of inter- 
connected cracks and fissures. The 
next step is to pump more water 
into the fracture zone, wait for it to 
heat up, then withdraw the steam 
from a second well drilled into the 
upper edge of the fracture zone. 

On the brink of success 

In April 1973, at least part of 
the plan became reality. On the 
edge of a volcano near Los Alamos, 
the LASL team created a circle- 
shaped fracture about 140 feet in 
diameter at a depth of 2500 feet. 
The rock temperature was “a very 
satisfying 110.4° C,” according to 
Morton Smith. Everything went as 
predicted. Since then, with that 
mild success under their belts, he 
and his colleagues have been dig- 
ging other wells, shooting for deep- 
er depths, larger fracture zones, 
higher temperatures, and granite 
formations tight enough to hold the 
hot water. 



At the latest well site, 35 miles 
from Los Alamos, I met Don 
Brown, number-two man on the 
LASL hot dry-rock project. He was 
everywhere at once as he tmd his 
crew readied a thermocouple to be 
lowered down the well to check the- 
temperature at the bottom. 

Although they should have hit 
only dry rock, unexpectedly they 
encountered some water miming 
through the rock formation. Tem- 
peratures were only about 100° C, 
much cooler than they anticipated 
at a depth of 3700 feet. Neverthe- 
less, there was still another 800 feet 
to go, and Smith and Brown were 
optimistic that they’d break through 
to dry rock again before they fin- 
ished. It wouldn’t be an overnight 
affair; well-digging through granite 
is slow, tedious, sometimes fmstrat- 
ing, and always expensive. Picking 
up a worn-out bit, Don Brown 
shouted to me above the din of 
well-drilling sounds: 

“Ten feet an hour . . . ten feet of 
panite at $1000 a foot. This bit 
is studded with CEubonmdum in- 
serts. It costs $1800 Emd we have to 
replace it every 300 feet.” 

Once the new LASL well is com- 
pleted, the routine will be to rerun 
last April’s experiment. “Then we’ll 
know whether the results we got 
last time were representative of the 
geology of the area or whether we 
were just lucky,” Morton Smith 
said. “After experimenting with the 
new hole for a few months, we’ll 
begin drilling two more wells, one 
7500 feet deep, the other 6000 feet. 
By fall, we’ll try to connect the 
holes by creating a large hydraulic 
fracture. Then we’ll know if the sys- 
tem really works.” 

If the LASL hot dry-rock tech- 
nique works in New Mexico, Smith 
sees no reason why it could not also 
be applied to the Conway grEmites 
beneath New Hampshire or even 
the rock underlying New York’s , 
Manhattan Island. However, those 
formations will probably not be hot 
enough to produce steam for elec- 
trical power, he says. Instead, they 
could be us^ to produce water hot 
enough to be used in space heating 
or air-conditioning systems. Reyk- 
javik, Iceland, which sits on a geo- 
thermal hot-water deposit, uses 
275° F water for heat and hot water. 

Prospects and plans 

Meanwhile, the search for new 
sources of geothermal energy or new 
ways of using the old sources goes 
on: 

• In Marysville, Mont., a team 
headed by researchers from Bat- 
telle Memorial Institute in Rich- 
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scent and an effective dry deodorant. 

'Cause you're not a kid anymore. 
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land. Wash., is sinking a well into 
what could be a multibillion-dollar 
geothermal hot spot. The thermal 
reservoir, covering a lO-sq.-mi.-area, 
was apparently created by the in- 
trusion of hot lava from the earth’s 
mantle into its crust tens of thou- 
sands of years ago. Temperatures 
at the bottom of the well are 7000° 
to 8500° F. This first well is pri- 
marily a scouting probe designed to 
find out just how large and hot the 
deposit is. Exactly how the sub- 
terranean energy supply will be 
converted into electrical energy de- 
pends on whether it turns out to be 
an impermeable hot dry-rock area 
as expected, or a hot-water deposit. 
Drillers should determine this soon. 
Any prospects for commercial de- 
velopment are at least two years off, 
says project manager Bill McSpad- 
den. The three-year project is spon- 
sored by a $2.5 million grant 
from the National Science Founda- 
tion. 

• The Bureau of Reclamation 
plans to use the Imperial Valley’s 
geothermal brines as a source of 
fresh water to replenish the Colo- 
rado River’s dwindling and increas- 
ingly salty lower reaches. A 30,000- 
gallon-per-day pilot desalination 
plant is now operating near Holt- 
ville, Calif. It operates like the con- 
ventional desalting plants, except 
that it isn’t necessary to heat the 
brine, which rushes from the well 
head at 300° F. 

• Researchers at the Univer- 
sity of California, Riverside, have 
mapped the geothermal deposits of 
the Imperial Valley by measuring 
tiny electrical currents in tbe 
ground— a method that’s faster and 
cheaper than drilling test wells. 

• The Atomic Energy Commis- 
sion is investing $8 million to con- 
struct an experimental 10-Mw pow- 
er plant over a geothermal hot-wa- 
ter reservoir near Battle Mountain, 
Nev. 

• The Geysers dry-steam field 
north of San Francisco continues 
to prove its worth. A new ijower 
plant, to be finished in 1977, should 
increase the capacity of the instal- 
lation from its present 396 Mw to 
502 Mw. 

• The federal govermnent has fi- 
nally begun to lease hundreds of 
thousands of acres of federal land 
to private geothermal developers. 

'There is no doubt that a geo- 
thermal bonanza lies somewhere be- 
neath our feet, and the trend of geo- 
thermal research and development 
is definitely on the upswing. Once 
new energy sources are discovered, 
they will certainly be put to good 
use. BT 



Try a transit level 

r Continued from page 1 19^ 

rod on the second stake, sight on 
it and set the angle scale at 0°. 

• Carefully swing the transit 
90° and have your helper locate 
the rod so it’s centered on the 
vertical cross hair. Measure on a 
line between the first stake and the 
rod to locate the third comer stake. 
Repeat from the second stake to 
locate the fourth. 

• Check by starting at the fourth 
stake and working back. On a rec- 
tangular layout, diagonal measure- 
ments should be equal. 

Obviously, as you’re going to dig 
right where the stakes are, you’ll 
need something permanent to re- 
tain your layout. Professional 
builders usually set up batter 
boards at least five or six feet out- 
side the building perimeter. Here’s 
how to do it: 

• Drive three 2-by-4 stakes as 
if you were going to fence in each 
comer well back from the plot line. 

• Pick a handy height, about 
2', and drive a nail part way into 
the side of one stake. 

• Have your helper place a stick 
on the nail, mark the stick where 



the cross hair cuts it, and move to 
the next stake. 

• Sight the mark on the stick, 
and when your helper has located 
it so it’s dead in the cross hair, 
have him mark the stake using 
the bottom of the rod as a guide. 
Repeat for each stake, then drive 
nails part way in at the marks. 

• Hold boards so their top edges 
are firm against the nails and nail 
them to the stakes. 

• Using your existing comer 
stakes, sight along the line of each 
wall and mark or notch each board. 

Establishing levels 

You now have a permanent 
means of establishing your footing 
corners down in the trench. You 
also have height references so 
forms may be set and concrete 
poured level. 

With a little practice, you can 
align verticals, triangulate heights, 
or map your property. Full direc- 
tions are given in a booklet, “How 
to Use 'Transits and Levels for 
Faster, More Accurate Building,” 
from Berger Instruments, 37 Wil- 
liams St., Boston, Mass. 02119. 

For most jobs the 190A, prob- 
ably the most common rental model, 
will do just fine. D>] 
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Video discs 



[Continued from page 951 



fication signals with each TV frame, 
individual frames can be located 
manually or electronically. An elec- 
tronic digital readout shows the 
frame number being displayed. This 
ingenious feature enables you to 
quickly pinpoint one picture out of 
perhaps 40,000 stored on a disc. 

Philips recently demonstrated a 
VLP player in Tokyo for the Japan- 
U.S. market. The player, for $500, 
may be marketed in early ’76. The 
European version is slated for sale 
next year, however. 

Another laser-based reflective-disc 
system has been demonstrated by 
MCA Disco- Vision. The company 
has indicated both a player and 
changer will be introduced in 1975- 
76. 'The player might cost about 
$400, and the changer— capable of 
nearly seven hours’ continuous play 
—would run an additional $100. So 
far, however, MCA has not an- 
nounced who will manufacture the 
videoplayers. The Disco-Vision 
system is similar in principle to 
Philips’ VLP, but is somewhat 
simpler, and the two systems are 
not compatible. In addition, two 
electronics firms. Zenith Radio Cor- 



poration, and Thomson-CSF of 
France, have also announced proto- 
type players. 

Both disc systems use a thin, 
floppy transparent video disc. A 
laser beam shines through the disc, 
and hill-and-dale grooves or pitted 
tracks deflect the beam to-and-fro 
on photodiodes. Zenith, which had 
been developing a mechanical-disc 
system, switched to optical play- 
back and adopted a means of aero- 
dynamic stabilization used by 
Thomson-CSF. 

Airpower focusing 

With this technique, the spin- 
ning disc passes through the nar- 
row jaws of a U-shaped vertical 
stabilizer (see diagram). Air pulled 
along by the disc enters the jaws 
and generates aerodynamic forces 
that minimize vertical motion. Sta- 
bilization, to within two microns, 
keeps the di.sc in focus without cost- 
ly electronic circuits. 

Pits etched into the disc surface 
act like tiny prisms as they pass 
through the laser beam. The dif- 
ference in density between air in 
the pits and the transparent plastic 



bends the beam back and forth as 
each pit enters and leaves it. Var- 
ious techniques with photodiodes 
can be used to register this flicker- 
ing, translating it into a TV signal. 

Zenith’s experimental discs also 
suggest 90-minute programs are 
possible without having to flip a 
record over. Zenith recorded toth 
sides of a disc and focused through 
the disc to play the second side. 
Because of disc thickness com- 
pared to the focused laser spot, pits 
on the top surface are out of focus 
and do not interfere. The opposite 
side must be recorded backwards. 

Discs with 45 minutes a side, 
however, must have track densities 
as high as 900/mm, complicating 
the tracking problems. Consumer 
versions of both Zenith and Thom- 
son discs— at least initially— would 
provide about 30 minutes a side. 

Signals on film 

Although less numerous than sys- 
tems using discs stamped from 
plastic, designs storing TV signals 
on photographic emulsions are 
gaining prominence. Two such sys- 
tems under development use a laser 
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to record encoded TV signals (not 
pictures) on film. Conventional in- 
candescent light bulbs can be used 
to read out the signals. 

One film-based system has been 
developed by I/O Metrics Corpora- 
tion. A flexible, transparent 12-inch 
disc is used for playback. TV sig- 
nals take the form of microscopic, 
continuous lines of varying opacity 
and width. 

I/O Metrics is a firm specializing 
in reducing data to a digital format 
on film. It is negotiating with non- 
domestic manufacturers to license 
production of playback units. A 
basic player might cost $300, while 
features such as stop frame, slow 
crawl, and quadraphonic audio 
would add another $100. 

Low-cost discs can he duplicated 
by conventional contact printing 
methods from a master disc. I/O 
Metrics has put an hour of color 
TV on a single disc, and indicates 
several hours per disc may be fea- 
sible with multiple layers (see draw- 
ing). Thin layers are bonded to- 
gether, and the lens is focused on 
each layer separately. Because of 
the shallow lens focus, upper layers 



are out of focus when lower film 
layers are played. 

Apparently further along in de- 
velopment is a French disc system 
operating at extremely slow speed. 
Called Optidisc, it was developed 
by inventor Guy Nathan. Players 
for industrial use are slated for in- 
troduction in 1975 with consumer 
machines to come later. The trans- 
parent Optidiscs carry 0.6mm- 
wide tracks recorded in such a way 
that discs can revolve at six rpm. 

A laser encodes TV signals onto 
35mm film, used to produce a glass 
master disc. The master is used to 
print individual film discs. Flayers 
for the Optidiscs might cost $200, 
although U.S. marketing plans have 
not been announced. 

All-around discs 

The wide variety of discs is ob- 
viously going to cause compatibility 
problems. Modifying disc-players 
and changers so that one manu- 
facturer’s disc could be played on 
most other machines would enor- 
mously expand availability of discs. 
And while the systems described 
here seem incompatible, there are 



indications that manufacturers are 
at least investigating the problem. 
Philips, for example, says VLP’s 
can be encoded in various ways, 
including the transparent discs used 
by Zenith and Thomson. And 
Thomson even claims transparent 
versions of the mechanical-play- 
back Teldec disc could be play^ 
with its laser-based machine. The 
hill-and-dale grooves act like 
prisms bending the beam. 

To achieve compatibility with 
MCA’s Disco-Vision, manufactur- 
ers would have to build in a video- 
expansion circuit. MCA achieves 
very high storage densities by elec- 
tronically compressing the signal be- 
fore it’s recorded, then expanding it 
during playback. This squeezes 40 
minutes of programming into a 
three-inch-wide band. 

Finally, if you picture yourself 
in that opening home-entertain- 
ment scenario, don’t rule out the 
possibility your player will be 
stamped, “Made in Japan”. The 
Japanese, now leading the world 
with tape videoplayers, are also 
hard at work developing video discs 
for your color 'TV. BE 
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get the best new books on popular 
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Pick any 4 books you want 
from the 22 described below 



341. HOW TO REPAIR ELECTRICAL APPLIANCES. Step- 
by-step illustrated instructions for fixing most small and 
large appliances — washers, dryers, bienders, toasters, 
more. Retaii: $10.00. 

340. THE AMERICAN CAR SINCE 1775. Traces the history 
of the American car from Its earliest beginnings to the 
present. Hundreds of rare photographs. Retail: $17.95. 
101. WOODWORKING PROJECTS FOR THE HOME. Con- 
struction plans for more than 100 projects— tables, desks, 
chairs, storage units, much more. Retail: $10.00. 

062. THE POPULAR SCIENCE ILLUSTRATED ALMANAC 
FOR HOMEOWNERS. Guide to indoor and outdoor chores 
plus do-it-yourself tips — spiced with humor. Retail: $8.95. 
335. A CENTURY OF WONDERS. The growth of technol- 
ogy. 1872-1972. Automobiles, aviation, electronics, space, 
weapons, radio, TV, etc. Almost 1000 pictures. Retail: 
$ 20 . 00 . 

057. DO-IT-YOURSELF HOME PROTECTION. How to 
plan, choose, buy or build and install all home and car 
security systems, simple to complex. Retail: $7.95. 

042. FORMULAS, METHODS, TIPS AND DATA FOR 
HOME AND WORKSHOP. Thousands of methods, calcula- 
tions, tables for every home or workshop job. Retail: $10.00. 
050. COMPLETE BOOK OF HOME REPAIR AND MAIN- 
TENANCE. How to make home repairs expertly, modernize 
as you repair. Retail: $9.95. 

036. THE HOW AND WHY OF MECHANICAL MOVE- 
MENTS. How six basic mechanical elements power every 
machine ever invented. Retail: $8.95. 

038. ELECTRONICS FOR EVERYBODY. Do-it-yourself 
electronics. How to build kits or your own projects. Retail: 
$7.95. 

349. WOODWORKING MADE EASY. Facts, techniques, 
tools — all about woodworking. 250 how-to-do-it illustra- 
tions. Retaii: $6.95. 

330. GARDENING AND HOME LANDSCAPING. How to 
make a landscaping plan, develop a fine lawn, plant trees, 
shrubs, flowers, build wails, patios, garden shelters, etc. 
Retail; $9.95. 



084. DE CRISTOFORO’S COMPLETE BOOK OF POWER 
TOOLS. From ’A" drill to lathe— how to use all your power 
tools more effectively. Over 1500 how-to illustrations. Re- 
tail: $9.95. 

343. THE NEW OUTLINE OF SCIENCE. The thrilling ad- 
venture of modern science from the beginning of time— hu- 
man evolution, the solar system, much more. Retail: $6.75. 
1035. THE TRUE SOUND OF MUSIC and 99 WAYS TO 
IMPROVE YOUR HI-FI. What to look and listen for when 
buying a record or tape system— and how to increase your 
listening pleasure. Combined retail price: $11.45. 

365. PRACTICAL FORMULAS FOR HOBBY OR PROFIT. 
Specific formulas for cleaners, paints, cosmetics, garden 
products, glues - hundreds of products. Retail: $15.00. 
369. PRACTICAL ELECTRICAL WIRING. From electrical 
emergencies to installing new switches and outlets to 
updating your home wiring... here’s everything about wir- 
ing. For beginner and pro. Hundreds of pictures. Retail; 
$13.50. 

358. THE COMPLETE HOME HANDYMAN’S GUIDE. 
Complete how-to-do-it information on carpentry and build- 
ing. wiring, appliances, plumbing, painting, tools, masonry 
and concrete, much more. 700 how-to illustrations. Retail: 
$7.95. 

362. HOBBIES. Complete how-to on 24 different crafts 
and sciences inciuding amateur radio, printing, coin col- 
lecting, photography, ceramics, much more. Over 100 
illustrations. Retail: $9.95. 

380. THE COMPLETE BOOK OF CAR MAINTENANCE 
AND REPAIR. Fix-it and tune-up info for all cars (foreign, 
too). Many illustrations. Retail: $10.00. 

385. DISASTER: MAJOR AMERICAN CATASTROPHIES. 
Eyewitness accounts and on-the-spot photos of 13 major 
disasters from the 1863 Draft Riot to Hurricane Agnes. 
Retail: $6.95. 

368. PLASTICRAFTS. Illustrated, step-by-step instruc- 
tions on how to make place mats, table covers, sliding 
cabinet doors, much more, out of acrylic plastic. Retaii: 
$6.95. 




HOW POPULAR SCIENCE BOOK CLUB WORKS 

• You get any 4 of these books (up to $70.45 worth of 
books) for only $1. plus postage and handling when you 
join Popular Science Book Club. 

• About every four weeks, you receive a bulletin describ- 
ing the coming selection and alternate books also available. 
If you want the selection only, do nothing. It will be shipped 
to you automatically. If you don’t want the book, or want 
alternate books, or no books, just indicate your wishes on 
the form that comes with the bulletin and return it by the 
date shown. 

• Your only obligation is to buy two Club selections in the 
next year. After that you can retain all Club privileges by 
buying only two books a year. 

• You save 25% to 60% on every book, yet virtually all 
PSBC books are identical to publishers' editions. Same 
binding, paper, jacket — same everything except price. 

• You may return any book within 10 days after examining 
it if you're dissatisfied with It for any reason. 

• Many Club selections are Popular Science originals — 
books written especially for the Club by experts in the 
various popular science fields. 



MAIL THE ATTACHED CARD OR WRITE TO THE ADDRESS AT LEFT 
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you up in the morning. 



(Advertisement from the JS&A Group— America’s 
largest single source of electronic calculators 
and other space-age consumer products.) 



only X x 2H", CUBO is 
America's newest space-age product— small enough to 
conveniently fit on your desk or big enough to 



Introducing CUBO- the new 
solid-state digital alarm clock. 
The clock that thinks for itself. 

For years, alarm clocks were dull . . . even 
those with snooze buttons and fancy dials. 
Dull until CUBO, a new solid-state digital 
alarm clock that not only wakes you up, looks 
pretty and tells perfect time, but has its own 
brain— just like a pocket calculator. 

THE VIRTUES OF BRAIN POWER 
CUBO's brain performs several functions: 

1. Accurate time-keeping Just plug the CUBO 
Into a wall socket and count on the precise 
time to within five seconds per year. The sol- 
id-state electronic circuit uses the latest com- 
puter technology, has no moving parts and is 
totally silent. 

2. Precise alarm system You can set CUBO's 
digital alarm for a specific time, i.e., 6:59, 
7:03, or 8:31 and then precisely at that time 
CUBO will wake you up with a gentle elec- 
tronic beeping sound. 



Unexpected, unique, and totally new-great 
reasons to give CUBO. But it's also a gift that 
will be used everyday-a great way to be re- 
membered. Available in white, orange or Ume. 



BUILT BY THE EXPERTS 



CUBO is manufactured by Corvus, a sub- 
sidiary of Mostek Corporation, one of the 
nation's leading manufacturers of integrated 
calculator circuits. To order your CUBO, sim- 
ply send your check for $32.45 (S29.95 plus 
S2.50 postage and handling— Illinois residents 
add 5% sales tax) to the address shown below. 
If you wish to charge CUBO to your Master 
Charge, BankAmericard, Diners Club or Amer- 
ican Express credit card account, call our toll- 
free number and order CUBO at no obligation 
today. 2 week free trial • one year warranty 



3. Practical snooze button There's no snooze 
button to worry about. Simply reach over and 
turn CUBO upside down. The alarm will stop 
and resume precisely ten minutes later. 

4. Controlled intensity A small integrated 
light measuring sensor tells CUBO's brain to 
lighten or brighten the light-emitting diode 
digits on its display so you can see it com- 
fortably in the dark or in bright tight. 

5. Several other features A small red light 
pulses every second. A power failure or 
brownout sets off special indicators telling 
you to check your clock's accuracy. And the 
time or alarm setting is quickly set by press- 
ing just two buttons. 



IMMEDIATE 

DELIVERY 



COOQR NATIONAL 

INTROOUCTORV 

PRICE 




NATIONAL SALES GROUP 

Dept. PSC-1, 4200 DUNDEE ROAD 
NORTHBROOK, ILLINOIS 60062 
CKUT CARD BUYERS CALL: 

( 800 ) 323-5880 

In Illinois (312) 498 6900 ©JS&A Group, Inc.. 1974 



Band saws and jig saws 

r Continued from page 1 16] 

outstanding features of both types. 

Jig saws have it for cheap, easy - 1 
to-change blades, for throat capac- 
ity, for saber work, and for blin^ 
internal cuts (just drill a starting 
hole and replace the blade through 
the hole). 

On the other hand, band saws 
will take a much thicker cut, and ' 
presuming the best blade is used, 
cut much more rapidly. 

If your shopwork style leans to- 
ward smaller projects and more 
detailed work in stock not much 
thicker than 2", a jig saw may be 
a logical first choice. Being rela- 
tively easy and safe to use, the jig 
saw is a fine choice for introducing 
a youngster to the pleasures and 
skills of stationary power-tool wood- 
working. 

You are sure to like a band saw 
if the things you do sound gen- 
erally like this: contour cutting, 
down to as little as Vi" radii, 
curves that tend to be in wood 
above 2" in thickness, and single- 
pass ripping and cross cutting of 
material beyond the capacity of a 
radial or table saw. 

You will note from the chart 
that all jig saws have rated thick- 
ness capacities of about 2", and. 
recommended motor power is about 
the same, primarily because of the 
limitations of the reciprocating i 
blade. So a size choice is primarily 
a how-much-throat-depth-do-you- I 
need decision. 

New and interesting 

If you’ve not shopped for a while, 1 
there are slicked-up designs, bet-' 
ter guarding, and new options on 
band and jig saws: 

• Sears and Rockwell Delta’s | 
11" and 10" band saws, respective- 
ly, come with sanding belts and 
backing platens for contour- and 
flat-edge sanding. 

• Gil-Bilt will sell you all the 
metal parts from which you can 
build your own 12" or 18" band 
saw. 

• Rockwell Delta’s 16" jig saw 
comes with a sanding mandrel kit 
for slick contour or flat-edge sand-' 
ing. 

• ShopSmith is back in business 
with band and jig saw attachments 
for its multi-purpose tools. These 
attachments can also be used with 
a stand and motor as separate ma- 
chines. 

• Shopmaster offers its 20" jig 

saw with either a built-in motor 
(and optional variable-speed foot- 
control switch) or with separate 
motor-power capability. lEl 
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The coming of the automobile built a multimillion 
dollar service industry in a few, short gas-eating 
years. The same thing has happened in the electrical 
appliance field. Manpower is desperately needed now 
to repair appliances. 

But there is one big difiference. Anybody with a few 
simple tools can get started in appliance repair. No 
expensive equipment is needed. 



TOM McCAHILL SAYS: 

*^Youcan pocket 
^5 to^7 an hour If youVe 
good enough to fix 
these things/' 



What is needed is the right kind of training. You 
can’t strike it rich in today’s job market with nothing 
more than muscle. Nor can you hang onto an old- 
time job skill while an electronic monster with but- 
tons replaces men around you. It’s like driving a 
buckboard down the Jersey Turnpike. The fuzz would 
locate you fast and send you out to pasture. 

If you want an up-to-date job skill with good oppor- 
tunity —why not take a look at the Electrical Appli- 
ance Repair field? 

This field is loaded with opportunity because every 
house in our high speed land is loaded with appli- 
ances. There are about four times as many appliances 
as we have men, women, children and babies in the 
good old U.S.A. There are over a billion of these 
electrical gadgets being used, abused and broken. 
If you know how to do fast repair jobs on them, 
how much you can earn can well depend on how much 
you want to earn. 

'The opportunities in this field are all the better be- 
cause you can prepaire for them fast. There’s one 
short, sweet course you can take right in your own 
home and it covers everything. I’m referring to a 
home-training course offered by the Appliance Di- 
vision of National Radio Institute— one of the 
biggest and oldest home study schools of its kind. 

NRI gives you the whole works. Their training covers 
basic electricity and how to use test instruments. 
They cover the electrical and mechanical operation 
of every type of appliance from toasters and coffee- 
makers to dishwashers; from vacuum cleaners and 
automatic laundry equipment to air conditioners 
and refrigerators, "rhey even show you how to fix farm 
and commercial appliances and small one-lung 
engines. 

The training is designed to be interesting, practical 
and fast. You can make $5 to $7 an hour extra fixing 



appliances in spare time starting soon after you enroll. 
They give you all you need to know to do fast, 
profitable repair service. They even include equip- 
ment without charging you extra. And the full cost 
of the training is surprisingly low. 

If you are driving a buckboard in today’s job market, 
at least find out what the Appliance field can do for 
you. NRI sends you a fancy, illustrated book about 
their training so you can judge for yourself. There’s 
no obligation and they don’t send a salesman to 
pressure you. AU I say is get the facts and see for 
yourself. Send the coupon today while you are think- 
ing about it. 

— -C— - — — ' 

I 1 



AVAILABLE UNDER NEW Gl BILL 
II you served since January 31, 195S or 
are in service, check Gl line below. 

601-114 

APPLIANCE DIVISION. NATIONAL RADIO INSTITUTE 

3939 Wisconsin Avenue, Washington. O.C. 20016 

□ OK— I want to see for myaelf. Send me the free book 
on Profesaional Appliance Servicing. 

□ Check for facta on new Gl Bill. 

NO SALESMAN WILL CALL. 

Namg _ 

AriHr oaa 

City State Zip Code 

ACCREDITED MEMBER NATIONAL HOME STUDY COUNCIL. 

I 



Greenhouse or terrarium? 





OWN YOUR OWN 
SPARKPLUG CLEANER 

• Clean all types of plugs in 
seconds 

• Requires no compressed air 

• Powered by rugged 12,000 
RPM motor, 1 10 volts 

• Supply of abrasive for cleaning 
250 plugs (Refills available) 

• Long life, maintenance free 
design 



SATISFACTION GUARANTEED 

Or your money refunded in 30 days 



TumSBiAS^ 



JAYCRAFT CORP., DEPT. PS-11 
760 North Marshall Avenue 
El Ca)on. CA 92020 



City_ 



Slate. 



I Address 

I 
I 
I 
I 
I 

A 



California 
Residents 
Add State 
Sales Tax 



sfoas 

lU Plus $1.55 
Postage and Handling 



TOOL B/1RGIINS OF THE /MONTH BY 



NEW SWISS MEASURING 

TOOL Model 70-D ^ f 

Dial Caliper s ^/3 RANGi 
Measures w. 

inside, outside, depth i step readings. / 
Dial graduated in .OOl 'unbreakable. ( ' 
rust proof. only *9*> 3 lo, . 

Add $1.00 UPS Charges with fitted case $26.00 J 



COMBIMIKE Combination 
Inch/MeUic digital Micrometer 



special 

Range 

159-211 0-1' $37.00 

159-212 12' 42.00 

$1.00 UPS charge 





“GRIPALL” Pop H on 

your ratchet wrench 

REPLACES 3 SETS OF 
SOCKETS' 

complete sn 

range from “ s $ IQ 

$1.00 UPS charge 



DIAL CALIPERS Stainless Steel 

with fitted case aoe 00 

Metric model Special 4" 

15 cm 6"— 30.00 

only $32.00 8" — ' 50.00 

12"- 75.00 




MACHINE DIVIDED 
SATIN-CHROMEDRULES 

Type A; 10ths,100ths,32nds&64ths. Flexible 
Type B: 50ths. lOOths, 32nds&64lhs Flexible 
Type C; 8ths, 16ths. 32nds. 64ths. .Flexible 

Type D: 6ths. 16ths, 32nds. 64ths Rigid 

Type £: Millimetre & ^ Millimetres, 32nds 

& 64ths Rigid 

(Type £ available in 6" size only) 

All others In V^', 1' & 2'. 

Prices: $330. V $6.00; 

$11.00 2' $15.00 

Add $1.00 UPS charges 

Hi-Power 

MAGNETIC BASE 

with scriber 



TRANSFER PUNCH SET 




Complete with 
indexed stand 
26 punches 
3/32"-17/32" by 64ths 
All punches 5" Long 
.0025" undersized 

Only $25,^ 
Add $1.00 UPS charges 




■1 









Model MB 



Special t '17 50 



Dial Indicator for 
above t/|' range 
in .001' only $13.00 Add $1.50 per unit 

UPS charges 



MICROMETER 



DRILL PRESS VISES 






2Vz" Size $14.95 
3 ' Size . $19.95 
2Va" Size Angle 
A Vise same price 
as 3" vise. 

UPS charge 2.00 



“ABRAFILE” 

ROTARY FILES 

For Cleaning, Deburring, 
Filing Routing etc 

SIZES V32 TO 

only $2?^ 

-F sot UPS charge 



met 

£ 




your cost 
Only 



S 0'1".0001" with case, 
^ ratchet, carbide tipped. 

all deluxe features 
Swiss made. List $26.50 



$17,00 

Add $1.00 UPS charges 




MULTIWRENCH 

If only^S^S Add $1.00 UPS charge 

8 wrenchet In 11 f 
Tough, deep cut [ 
aecket teeth. [ 

You get ell these | 
tizet;7^s.1^.%,l 
"As. *As 




DO YOU 
HAVE 

OUR NEW 0 1 “-aia:.] 

CATALOG r 

FREE with your order, or send $1.00 to 
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come points of stress concentration. ' 

The erection sequence shown in 
our photos took two men five hours, 
so it would be no major effort to'’ 
disassemble the structure and move 
it to a new location. 

When the basic greenhouse is to- 
gether, you can move inside and 
work out interior arrangements 
from shelving plans (below). All 
shelves but the desk are intcr-v 
changeable for maximum flexibility. 
They’re just press-fitted on cleats. 
It’s best to use floorboards only in 
the area under the shelves, to pro- 
vide a smooth storage area. ’The 
main floor space should be covered 
with a couple of inches of crushed v 
rock. ’This natural flooring can be 
sprayed with water to maintain hu- 
midity inside the greenhouse. Dll 



HOLES 

TO HOLD 2f-i— ^ 
2g"0 f>OTO ^ 



t I ~ rr 

1 - -To O O O O O I 

-■I O O O O O 1 



o Houes 
*TO MOUO 
POTS 



si f j I » L > I I I i.j 

lOOOOOQOOl 



2" D HOUE8 
TO HOLD 
aL"D POTS 



gall 



I INTERChANOEASLE I ~ 




SH£LVINIO MAKE A8 PEOUiPEO 



SCHLESINGERS FOR TOOLS, LTD. -10M Ea>l54lh Street. Brooklyn, N. Y. 1 1234- T.I.: (212) 241-7482 
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No-mix 
concrete 
for small jobs 




Pour ready-mix concrete dry from bag 
into form— here a septic system distri- 
bution box. Then dampen thoroughiy. 




For greater strength, tamp mix to com- 
pact it. You can smooth surface with 
trowel, but don't expect a fine finish. 



No need to dirty a wheelbarrow 
when hand-mixing concrete for 
small around-the-house projects. 
Simply pour dry packaged gravel 
or sand ready-mix from the bag in- 
to the forms, hole in the ground, or 
whatever you’re filling with con- 
crete. Then sprinkle water onto the 
surface, letting it soak in to damp- 
en the mix. Cure as usual and that’s 
it. 

Use the method for any noncrit- 
ical, unfinished concrete— such as 
post-setting, sub-bases for bricks 
or tiles, or casting in-ground garden 
pools. 

Be sure not to use so much water 
that it washes or puddles. Uniform- 
ly damp is the effect you’re after. 
If the project is thick, you can 
dampen each 6" layer. For strength, 
tamp wetted mix .— Day 



Itching, chafing, 
rash, irritation, 
excessive perspiration 
in the groin area 
coula be 



Whether you're suffering from fhe bother- 
some symptoms, or Jock Itch (Tinea cruris), you 
should be using Cruex" Medicated Spray Powder, 

Cruex soothes itchy, inflamed skin. Absorbs 
perspiration. Helps cushion against further 
Irritation. And, medicated Cruex is strong enough 
to help prevent the fungous infection that can, 
develop. 

Since Cruex is a spray powder, it penetrates 
into hard-to-reach places, without mess, without 
pain. Get relief- fast. Avoid embarrassing itch, too. 
With Cruex. Soothing, cooling Cruex. 

So good it has this guarantee: if not totally 
satisfied, just return the unused portion to manu- 
facturer for full refund. 

Cruex 

Guaranteed to work or your money back. 




Cruex 

medicated spray powder 

■91 



1ot:Wa 

JOCK ITCH 

(TinMcnirtt) 

prickly heat 
chafing 



lf>e makur« of Dw**’*** 






O 1974 Phdrmacraft Consumer Products 



A PRODUCT OF ■ nmu CORPORATION 



Now. ■ .the mo st enjoyable 



do-it-yourself project 



ot your lite-a Schober 



Eleotronic OrganI 



You'll never reap greater reward, more fun and 
proud accomplishment, more benefit for the 
whole family, than by assembling your own 
Schober Electronic Organ. 

You need no knowledge of electronics, wood- 
work or music. Schober's complete kits and 
crystal-clear instructions show you ~ whoever 
you are, whatever your skill (or lack of it) - 
how to turn the hundreds of quality parts into 
one of the world's most beautiful, most musical 
organs, worth up to twice the cost of the kit. 




Five superb models with kit prices from $575 
to around $2,300. each an authMtIc mutfcal 
instrument actually superior to most you see In 
stores, easy for any musically minded adult to 
learn to play, yet completely satisfying for the 
accomplished professional. And there are acces- 
sories you can add any time after your organ is 
finished — lifelike big auditorium reverberation, 
automatic rhythm, presets, chimes, and more. 

Join the thousands of Schober Organ builder- 
owners who live in every state of the Union. 
Often starting without technical or music skills, 
they have the lime of their lives -first assem- 
bling, then learning to play the modern King of 
Instruments through our superlative instructions 
and playing courses. 

Get the full story FREE by mailing the coupon 
TODAY for the big Schober color catalog, with 
all the fascinating details! 



I The SPc/w^ei Orgaif Corp., Dept. PS-81 
I 43 West 61st Street, New York, N. Y. 10023 
\ □ Please send me Schober Organ Catalog. 

I □ Enclosed please find $1.00 for 12-inch L.P. 
I record of Schober Organ music. 



■ NAME - 

I ADDRESS 

! CITY. 



STATE- 
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Shoppers' Showcase 



A selection of products and services for Popular Science 
readers available direct by mail. Enjoy the fun and con- 
venience of mail order shopping. Please order directly 



from the advertiser. For advertising rates tor this section, 
write Harry Fleischman, Popular Science, 380 Madison 
Avenue, New York, N.Y. 10017. 



LIVE IN THE WORLD 
OF TOMORROW . . . TODAY! 

And our FREE 164 PAGE CATALOG is packed 
with exciting and unusual values in ecological and 
physical science items — plus 4,500 finds for fun, 
study or profit ... for every member of the family. 

▼ A BETTER LIFE 
STARTS HERE 



ASTRONOMICAL 
MIRROR KITS 

Grind your own mirror for power- 
ful telescopes. Kit contains fine 
annealed pyrex mirror blank, tool, 
abrasives, diagonal mirror, and 
eyepiece lenses. Instruments you 
build range in value from $75.00 to 
hundreds of dollars.. 

Stock No. 70.003N 4 - 1 / 4 ' diam. 

Stock No. 70.004N 6" diam. 

Stock No. 70.005N 8' diam. 

Stock No. 70.006N 

10' diam. 1-%" thick 
Stock No. 70.007N 

12 -</ 2 ' diam. 2-Vi' thick 



"POP" YOUR OWN 
BUnONS 

Make customized badges in min- 
utes! Create your own, reproduce 
photos with name affixed. Great 
anywhere, from kindergarten to 
business meetings, to school 
sports. Sell for profit! Ingenious 
badge machine makes permanent buttons; kit incis precision 
cast hand die press, matching color dies, starter ass'm’t for 
25 compl. badges inci plastic protectors. Sold nationally for 
sev'l dollars each, yours will pay off fast. Step-by-step instrs. 




Stock No. 71.974N 



$31.50 Ppd. 




Ppd. 

Ppd. 

Ppd. 



$58.00 FOB 
$98.50 FOB 



LOW COST 7X 
INFRA-RED VIEWER 

For Infra-red crime detection sur- 
veillance. security system align- 
ment. I.R. detection, laser check- 
ing, nite wildlife study, any work 
req. I.R. detection & conv. to visible 
spectrum. Self cont. scope w/even- 
thing but I.R. light source wks in any I.R. lit area, 6v or 12v 
power, 6032 I.R. converter tube, f/4.5 objective lens, adjust, 
triplet eyepiece. 




No. 1648N aixl4Vix3') 

DELUXE — WITH I.R. LIGHT SOURCE 
No. 16S9N 



$199.95 Ppd. 
$249.95 Ppd. 



MYSTERY OF 
ENERGY AND AGING 

Science fact or farce? Can our 
Great Pyramid unlock the mys- 
teries of energy & aging — show 
that the ancient Egyptians contra- 
dicted nature? Did someone really 
get 85 shaves from a blade kept in 
a pryamid? Test claims like meat not rotting, things not rust- 
ing! Users of exact scale models of Cheop's pryamid oriented 
to true North claim all sorts of strange phenomena based on 

resonating energy. “ 

acrylic. 6x9 '/i x9 L4 “. 

Stock No. 71.817N 




NEW! ELECTRONIC DIGITAL 
COMPUTER KIT? 

Solve problems, play games, pre- 
dict weather with this actual work- 
ing model of giant electronic 
brains. Amazing new fun way to 
learn all about computer program- 
ming . . . logic, decimal, binary 
systems. Laws of Sets — even do your own programming after 
completing simplified 116 page instructive booklet. Includes 
step-by-step assembly diagrams. Circuits easily changed. 
Readout from illuminated control panel. Req. 2 "D” batt. (not 
incl.). Best model we've seen — for home, school, industry. 
No. 71.434N (ll'X12Vi'X4’) $31.50 Ppd. 




15X RICHEST FIELD 
TELESCOPE 

Top quality Richest Field Refractor 
combines super sharp field of 4.1 
& tow 15 power for spectacular 
views of the most stars in a single 
field. Features B&L 20' F. L. f/^6, 
telephoto anistigmat objective; 2 “ 
dia., 32mm F. L. wide-angle Erfle eyepiece, 5.7mm dia. exit 
pupil, 18mm eye relief; big rack & pinion focusing mount; strap 
mount w/standard /a 20 threads; enameled aluminum tube. 
A real buy! 

Stock No. 85,250N $175.00 Ppd. 




MASSIVE NEW 576X 
6" REFLECTOR 

Great for astrophotography! Fea- 
tures 48' F.L. f/8 Pyrex® parabolic 
mirror acc. to % wave; massive 
equatorial mount (usually found 
only on 8'); precision 2 “ 1.0. heavy 
duty rack & pinion focusing mount 
capable of supporting any camera w/o special holder. Incl: 
electric clock drive w/ manual slow-motion control, deluxe 
widefield 6X finder w/ crossline reticle: 3 eyepieces: 1', 48X 
Kellner; 192X Ramsden; Barlow to dbl & triple power. 24' 
wobble-free metal base. 




No. 8S,248N 



(SHP. WT. 200 LB) 



$499.00 FOB 



“FISH” WITH A MAGNET 

Go treasure hunting on the bottom! 

Fascinating fun & sometimes prof- 
itable! Tie a line to our powerful 
new specially designed 150 lb. pull 
Magnet — drop it overboard in bay, 
river, lake or ocean. Troll it along 
bottom — your "treasured” haul 
can be outboard motors, anchors, other metal valuables. Has 
6 stacked ceramic magnets. Lifts more than 150 lbs. under 
water! 




ERECT A "PRO” 

WEATHER STATION 

Match your forecasting skill with 
anyone! Set up permanent meteo- 
rology sta. for reliable readings: 
windspeed, precipitation, baromet- 
ric pressure, temp., humidity; get 
wind-chill, cloud types. Top qual. 
equipt.: rooftop remote reading pneumatic windspeed ind.; 11* 
rain gauge; holsteric barometer (inches, etc.); hi^lo self regis- 
ter thermometer; wet-dry bulb hygrometer. More! 




No. 71.135N (3V4x3%') 

75-LB. PULL (1 LB.) W/3 CERAMIC MAGNETS 
No. 71.150N (l-ll/16x3V^') 



$17.50 Ppd. 
$11.00 Ppd. 



No. 80.216N (w/372 PG. LOG) 
BEGINNER'S KIT: COMPL., LOW COST 
Stock No. 71.022N 



$59.95 Ppd. 
$18.95 Ppd. 



Bnikill IffWin ST’ TELEPHONE: 609-547-3488 

BDIVIUIMD K 300 E08C0RP BLOO. 
SCIENTIFIC CO. BL BARRINGTON. NEW JERS^ 08007 
ORDER BY STOCK NUMBER • SEND CHECK OR MONEY ORDER 
MONEY-BACK GUARANTEE 



USE COUPON ON OTHER PAGE TO ORDER & GET 
GIANT FREE CATALOG 
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WAR SURPLUS 
ELECTRIC GENERATOR 

Brand new Signal Corps Model. Up to 
90 volts by turning crank. Use in high 
impedance relays. Charge ground & 
bring up night crawlers for bait or 
study. 2 Alnico Magnets alone now 
worth more than original $15gov’t cost. 



No. 50.225N (2 lbs.) 



%8.50 Ppd. 



LIVE IN THE WORLD 
OF TOMORROW . . . TODAY! 

And our FREE 164 PAGE CATALOG is packed 
with exciting and unusual values in ecological and 
physical science items — plus 4,500 finds for fun, 
study or profit ... for every member of the family. 

A BETTER LIFE 
STARTS HERE 



ACTUAL WORKING 
SOLAR HOME PLANS 

Learn all about the most fascinating 
possible home of the future. It can 
be your “now” answer to today's 
energy crisis in housing. Expert Dr. 

Harry E. Thomason tells advantages, 
problems, savings, and more in this 
important 20-pg fact-filled booklet. Also includes 8-page over- 
size insert of basic, actual solar home plans, a valuable guide- 
line to you and your architect in fitting space requirements, 
design ideas, ancf local area building codes. 

No. 944CN (Solar House Plans) $10.00 Ppd. 




PRO ELECTRONIC 
SOUND CATCHER 

Parabolic mike w/ IBV*” reflecting 
shield & 2 I.C.'s in amplifier magni- 
fies signals lOOX that of omni-direc- 
tional mikes. Catch a songbird V 2 
mile off: QB’s huddle strategy: 

sounds never before heard. Super di- 
rectiviW gives highest signal to noise ratio poss. Safe: auto, 
cuts off ear damaging noises. Earphones, tape recorder output, 
tripod socket. Req. two 9v trans. batt. (not inci). 




No. 1649N (SVa LB.) $299.00 Ppd. 

BIG EAR “TOY” MODEL #80,176N $ 32.25 Ppd. 



NEW! KIRLIAN 
PHOTOGRAPHY KIT! 

Experiment in the fascinating new 
field of “Kirlian” electrophotography 
— images obtained on film without 
camera or lens by direct recording of 
electric charge transmitted by ani- 
mate & inanimate objects. Each 
“aura” differs — animate aura said to change corresponding to 
physical changes. Kit incis portable darkroom, double trans- 
former isolated from power source: instrs. 

Stock No. 71.938N $49.95 Ppd. 

“HIGH VOLTAGE PHOTOGRAPHY” by H. S. Dakin 

No. 9129N (60-PG. Paperback book) $ 5.00 Ppd. 





“FISH" WITH THE "400 POUNDER" 

Massive 12 lb. permanent magnet 
lifts 400 lbs — most powerful we've 
ever sold. Provides instant handle for 
easy, safe metal carry, great for re- 
trieving metal parts. Releases quick- 
ly — lift pivoted side handle, sever 
magnetic gripl Use for flame cutting, shearing, punching, posi- 
tive ground for welding: remote usage, etc. Tie a line to it and 
go treasure hunting at sea! Powerful ceramic magnet lifts more 
underwater (best through 1' steel plate). 



No. 85.238N (13V^x5xS) $ 65.00 FOB 



GET A CHARGE 
FROM THE SUN! 

Our 12V Solar Battery Charger allows 
direct conversion of light-to-etectri- 
city. Compact panel put on a boat 
can automatically charge its 12V bat- 
tery over entire daylite period. Use 
anywhere for a trickle charge. Big 
value, it comprises 30 1/2V silicon solar 




No. 71.971N (AB. 30 W-HRS./WK.) 

9x18' HI CURRENT MODEL (6W, 12V, 500 mA) 
No. 72.010N (AB. 150 W-HRS./WK) 

6x6' LO VOLTAGE MODEL (1.5V, .38W, 250 mA) 
No. 42,172N 



$89.95 Ppd. 
$420.00 Ppd. 
$49.95 Ppd. 



AUTHENTIC SCALED WINDMILLS 

Real-thing replicas show wind direc- 
tion. wheel silently revolves on ball 
bearings. Give your grounds unique 
rural charm! Great centerpiece for 
planter, flowers. Use to hold yard 
light, house number, sign or as mail- 
box. For school, a fine “energy crisis” science project — does 
everything but pump water. Heavy gauge steel, durable outdoor 
finish; aluminum color w/red trim. 

No. 71.923N (17' DESK MOD.) $10.95 Ppd. 

No. 71.924N (4V& FOOT~14 LB.) $32.50 Ppd. 

No. 8S,229N (8 FOOT— 46 LB.) $44.95 FOB 




SUPER 6" SPACE CONQUEROR 




Superb Astronomical Reflector — Up to 576X. 

Capable of revealing faint stars of nearly 
13th magnitude, split double stars separated 
by less than 1 sec. of arc. Features 48' F.L. 
aluminized & overcoated 6' t/8 ground and 
polished parabolic mirror (Pyrexd^) accurate 
to Vt wave, 6X achromatic finder scope. 3 
eyepieces — wide field 48X Kellner, 

192X Ramsden, & a Barlow to double $ triple power — rack & pinion focus- 
ing mount. 47^4' aluminum tube. Electric clock drive w/manual slow-mo- 
tion control. Setting circles. Heavy-duty equatorial mount. Pedestal base. 
Compares to $350 — $400 models. 

No. 85.086N (Shp. Wl. 68 ibs.) 

6' WITHOUT CLOCK DRIVE No. 8S.187N 

4L4' REFLECTOR (45X to 135X) No. 85,105N 
A<Z" WITH CLOCK DRIVE No. 8S.107N 

3' REFLECTOR (30X to 90X) No. 85,240N 



KNOW YOUR 
ALPHA FROM THETA! 



For greater relaxation, concentration, 
listen to your Alpha-Theta brain- 
waves. Ultra-sensitive electrode head- 
band slips on/off in seconds— elim- 
inates need for messy creams, etc. 
Atch’d to amplifier, filters brain- 
waves, signals beep for ea. Alpha or Theta wave passed. Mon- 
itoring button simulates Alpha sound; audio & visual (L.E.D.) 
feedback. Reliable, easy-to-use unit comparable to costlier 
models. Completely safe. Comprehensive instruction booklet. 




No. 1635N (8x3x4'; 24 oz.) $134.50 Ppd. 

LOW COST “Starter” UNIT, 

No. 71.809N $ 55.00 Ppd. 








MY SPARE TIME HOBBY 
MAKES ME 
s5“o an hour 



CASH PROFIT 




start your own spare time business. 

r Q You can turn your spare time into 
's i Big Cash Profits with your own 
COMPLETE SHARPENING SHOP . . . Grind 
saws, knives, scissors, skates, lawn 




mower blades ... all cutting edges. 
Your Own Cash Business with no 
inventory . . . right at home ... no 
experience needed. 

FREE BOOK tells how you can start 
your own spare time business 
while you are still working at your 
regular job. Low Cost — time pay- 
ments. 30-Day Free Trial. 



Just Mail C«upon-No Salesman Will Call 



BELSAW SHARP-ALL CO. 

705V Field Bldg. KansasCity.Mo.64Ul 
Send details of FREE TRIAL OFFER and 
Free Book "Lifetime Security" No obligation. 



Address_ 
City 



-2ip_ 



MUZZLELOAEMNG KITS 



> Complete 
Instructions 

> Rifled Barrel 
i All Holes 

Drilled A 
Tapped 

■ Fully Shaped 
li 90% 
Inletted 



Complete with all parts needed to meke a | 
indso 



handsome, fully shootable Colonial Pistol. 
Octagonal, .45 cal. rifled barrel, front and 
rear sights. Percussion models from $22.95 
plus $1.25 shipping. Flintlock models avail- 
able. Rifle kits available from $61.45. 



Please send FREE brochure on CVA Kits. En- 
closed is a self-addressed, stamped envelope. 
Name i 




CONNECnCUr valley arms, INC. I 
. . Dept. PS Saybrook Rd. 

Haddam, Conn. 06438 



BUILD 
THESE 

BEAUTIFUL _ . 

CLOCKS "5!^ 





Now at big savings! 

Send just 81 for 
|)lans gi instructions 
to build choice of: 

(A) Grandfather, (B) Steeple, (C) Grand- 
mother — plus information -packed cata- 
log of movements, dials, parts 8 kits 
lo build these & 16 other fine clocks. 
All 3 plans — $2.50. Catalog alone — 250. 

MASON & SULLIVAN 

Dept. PS, Osterville, MA 02655 




Tandy Has The 
Leather Stitching 
Kit You’ve Been 



Looking For. . . 



[ 



At last ... a leather stitching kit 
that really works . . . saves you 
money ... is fun and easy to use. 
Make your own valuable leather 
accessories or repair your old ones 
. . . this complete stitching kit helps 
you achieve professional results 
right in your own home. 

Send for your FREE catalog today 
. . . Tandy has the world's largest 
supply of fine leathers, tools, 
supplies, finishes and easy to do 
kits. Vou can shop from the com- 
fort of your home ... or better 
still, visit your nearby Tandy 
Leather store . . . it's worth the 
trip! 



Mali y 
name and 
dress to Tandy 
Leather Co., 
Dept. CPSE. 
1001 Foch, Ft. 
Worth, Texas 
76107. 




110 VOLT A.C. GENERATORS 



60 cycles, 3000 watts. Wt. 27 pounds, 5"xl0‘' Fan- 
belt driven from car or pickup. Operates T.V. all 
power tools. Over 13,000 in service. This is our 24th 
year. Guaranteed 6 months. $115.50 Postpaid while 
supply lasts. Our X1200-watt generator needs no bat- 
tery. Special price — $95.00 Postpaid. 

VIRDEN PERMA-BILT 

P.O. Box 7160 PS. 2821 Mays. Amarillo, Texas 79109 




WORKS LIKE MAGIC! 
^ ALMOST A MIRACLE! 



The sensational new DYNO-TRAINER 
with a FLYWHEEL-ROTOR (2800 rpml 
is the most exciting exerciser now im- 
ported from Germany. Completely auto- 
matic. INPUT-POWER stores energy and 
requires equal force of OUTPUT-POWER. 
This unique feature of DOUBLE-ACTION 
guarantees amazing results. Adapts itself 
to any strength. Write for FREE GIANT 
COLOR BROCHURE. 

THOYLO CORP., Dept. 290 
P. O. Box 29 • GARFIELD. N. J. 07026 
Canada: Home delivery duty paid. 






INTERNATIONAL 



New 
broadband 
amplifier 



MODEL- 150-299 



General Purpose Amplifier, also 
Covers all TV Channels 
Frequency Range 10 to 1,000 MHz i 

Amplifier provides 14 db gain flat 
within 1 db. Requires 20 VDC @ 50 ' 
ma. Will operate 12 to 24 VDC with ’ 
some loss In characteristics. For in- 
creased gain additional amplifier 
may be added. BNC type terminals. 
Price $40.00 plus po stage . Write 
for catalog. 




INTBRNATIONAk 



CRVBTAI. Mwa. CO., INe.H 

ION. Lee. Okie. City. Okla. 7310;* 




Make Rubber Stamps for BIG PA* 




Need men money? Barn SM- 
awcek.apantime.atboaMn: 
iiwrabbtrata«paforoffieee,l 
terlaa, IndiTfdBua. Handredi 
ewea. Bandreda of proepeete 
^ aiTwhan. RtgbtiayoitrovrB 
nanHr. Tara oat apMial atampi 
namea, addrnaea. notfeaa. prieaa. 

in minatoa * *-•- - 

foraUh eretyu— 
iMe itaB bank lai 



Rubber Stamp Div., 1512 Jarvis, Dept. R-3-bM, Qiitago 601 



Inventions 

Ideas 

Wanted 



Developed Marketed for Cash/Royalt) 
Sales or licensing to industry 



‘Wo Idea /s Too Small”* 



Free Information: “How to 
Safeguard, Develop and Market 
Your Ideas to Industry" 



( 212 ) 354-9696 



LAWRENCE PESKA 
ASSOCIATES 

Dept. 201, 500 Fifth Avenue, N.Y.C. 10036 



•A Trademark of L.P.A., Inc. 
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For yeors, Volkswogen has 
run greof ods felling how the real 
beoufy of their product lies on 
the inside. 

We couldn't agree more. 

Which is why we designed our 
sexy Bradley body to fit perfectly 
onto o VW chassis. 

That way, yau wind up 
with o car that looks for oil the world 
like o $ 1 0,000 GT. But inside, 
you still get the fomous economy 
ond durobilify of o VW, 

And becouse our fibergloss 
body is lighter, the finished product 



performs better thon o stock VW, 
With fop speed increosed to 100 
mph, ond mileoge to 35 mpg. 

Now, you won't get oil this 
without doing some work. It'll 
foke five or six weekends. But we 
provide every single port you 
need ond you con do the job with 
ordinory fools. And you'll find 
the result well worth your time. 

It's the perfect morrioge. 

The inner beauty of a 
Volkswogen. 

And the outer beauty of 
o Brodley. 



miAnLEY UT 



Excellent fmonong ovoiloble 



BRADLEY /AuromoriveDiv. of Thor Corp, 
7669 Woshingron Ave. 5. 

Edina, Minn. 55435 Dept. PS-1 1 

□ Send me your brochure for $ 1 .00. 

□ Send on assembly monuo! for S7.00. 

Nome Age 

Address 

City 

State Zip 

Business Phone 

Home Phone 
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Cloud-Soft Travelers 




Down Sox 
For Men 
and Women 



Slip on a pair of these to keep your feet warm 
in sleeping bag or bed; as inner sox for insu* 
iated pacs or waders. Downright comfortable 
travel slippers. Bauer Goose Down quitted in 
tough, washable Nylon taHeta. Colors: Red. 
Winter Blue. Taupe, Powder Blue. Specify shoe 
size and we will send a proper fit. 0123 Goose 
Down Sox. pair $8.95 postpaid. 

^ Order Today f Money Back Guarantee! 

I Enclosed is my check or money order for | 

• $ (Add sales lax where applicable.) ^ 

I Please RUSH my 0123 Goose Down Sox. • 

I Men's Size Color | 

I Women's Size Color • 

. Name . 

I Address I 

I City ■ 

} State Zip I 

I □Send me FREE your new color catalog of ■ 

” over 1200 exciting outdoor products. . 






Oept. PPS. 1737 Airport Way S.. Seattle. Wa. 98134 





Compressed Air From Car Lighter 
W. R. BROWN CORPORATION 



2777 N. Normandy Ave.. Chicago, III. 60635 . 



Are 

birth defects 
forever? 



a They are 
•♦..unless 
you help. 
March of Dimes 



KOH-WtOT<OMni1IWITHIOe World-. Fmfjl Pf^cvo" 



EXPLODING PELLETS 



\P 




} menwol. 

ExniA uusan sunos, a pairs $2.00 ■ 
Pouch S SKng ossomblios only $2.00 p.p. 
PtfCISION UINCSMOT AMMO: <^anl Bog at 
1 000 Eiploding Pdkls. $4.00. 225 %" St««l Hunt. 
<09 Soils $2.00; 140 S/^6^' Steel Hunting Balls. 
$2.00 p.p. IS OPhlal SilngsliM Targets SVOO p p. 

Order NOW from GENERAL SPORTS, 
221-PK Main Street, Lawrenceburg, Indii 




SILVO (BRAND NABIE) TOOL CATALOG 
Thousands of 
exciting tool 
values! 

Thousands of Exciting 
Tool ValuesI Stanley, 
Millers Falls. Skil.Thor, 
Wen. Disston, Wiss 
W e M s a w . Dremet. 
Speedy Sprayers. Plumb 
Huot, Kennedy, Chan 
nellock. Porter-Cable. Rockwell. Helios. Vice 
Grip. Crescent. Ridgid and many other Na 
tionaliy Advertised brands of Tools & Supplies 
We ship Coast to Coast at prices Hard to Beat 
Send $1 for our big 196 page tool catalog to 
day. 

SILVO HARDWARE CO. 

107 Walnut $t., PS074 Philo., Po. I910A. 





..Manufacturers Need 
New Products 



If you have an idea for a new product, or a way to 
make an old product better, contact us, “the idea 
people." We'll develop your idea, introduce it to 
industry, n^tiate for ca^ sale or licensing. 

Send for our FREE ‘‘Invention Kit" It has a 
special "Invention Record Form," an important 
brochure, "Your Invention — Its Developmont, Pro- 
tection A Marketing," and a Directory of 500 
Corporatiofli Seeking New Products. You'll learn 
how ideas become a reality! 

RAYMOND LEE ORC^NIZATION 

230 Park Avenue. New York, N.Y. 10017 
I’d like to find out how to take action on my 
idea. Send Free "Invention Kit No. \.14' 




y 



HEAVY DUTY WELI 




18 S 



with igecial $7.M lift offer te 
Popular Science Readers 

I YO-Oiiy Fff££ 7MAL 

BUY FACTORY i ' " 
DIRECT 
AND SAVE 

No Eipotci Electrical Teraieals., 
, FITS ORDINARY IIOV OUTLET 

I Weld, hreze. solder or cut most aoytbiDK made of 
mecal. No experience necessary. Follow almple Inatruc* 
tlone to make repairs on etrt, trailers, farm and lawn 
eaulpment. blcyclee, appUancei, ote. Moke camjmi, boeu. 
furniture, hundreds of valuable Items. NOTHING ELSk 
TO BUT I Comes complete with full face shield, pock of 
weldlnc and brazlns rods, power cables, special electric 



standi 

W* rods to weld Iron, steel, brass, broM C. slumlniun, 
other metals. New Improved HKAVT DUTY circuit rivet 
more welding power. Olvei 4 timet the heat needed to 
melt tousbest iron. Plugs into ordinary HOT outlet. Pro- 



metals. 10 day ; 

cellent gift for any occaslwi. FREE! Mention you taw 
this ad in Popular Science and receive a $7.00 gift pock 
of welding rods free. For lame-day C.O.D. shipment, 
iuit call (7131 682-5681 or send only $2.00 and pay postv 
roan $16.95 plus small C.O.D. when delivered, or charge 
the Wel-Dei to your BonkAmerlcard or Master Charge 
card or for jMstpald ihipment send $18.95 check or M. ~ 
to WEL-D» MFG. CO.. Dept.R*303 
Houston. Tex. 77018. 



Box 10770. 



End constant BARK, BARK, BARK! 




No time wasted in training — 
atuch Bark-Trainer and forget 



WOTks liutantly and ^ut^ 



matically while you steep or 
about your duties. R^ulres 
no attention, produces long- 
lasting retulu. Just let dog 
wear Bark-Trainer collar a few 
days until the problem It cor- 
rected then take It off. It’s 
that simple! Tiny electronic 
circuit converts vibrations of 
dog’s bark to harmless but ef- 
fective shock. He asioclatei his 
excessive barking with the 
startling effect It produces. 
Absolutely safe. Most effective 
method ever developed. 10 day 
MONEY BACK OUABAN- 
TKE. Must end the problem or 
return for refund. Works on 
any aioe dog. Order by mall or 
call us for Immediate C.O.D. 
shipment. >\e will deduct cost of phone call from cost of 
trainer If requested. Just dial 1-713—682-2728 anytime 
day or night. To order by mail send check or M.O. for 
$29.95 plus $2.00 shipping ($31.95 total) to RELCO IND., 
Dept. H M . Box 10880. Houston. Tex. 77018. 



HEAVY DUTY TRAMPOLINE KIT 
6x12' COMMERCIAL PIT TYPE 

By joa tfu but botmet you've avex 



$165?? ea.KlT PREPAID 



(You 4tipp£y fOoodtA (x<tne) 
COMPLETE IVS7YUCT70NS 



30 PAY 
MONEY BACK 
gUARANTEE 




HuMduds .in u«e 
in suneeA eniepa 
YMCA’S and ceme- 
CAciai cenZexi 
jex oven 15 
yeoxa. 



BOX 706 • 1122 INDUSTRIAL OR. 
MATTHEWS. N. C. 28105 



SAVE YOUR CAR FROM RUST! , 
Rustproof at home. Only $12.95 




Now Rust/ShiBid* lets you rustproof your own car, 
saviag $85-$100 over pro job. Adds yoars to car's lift. 
Helps prevent eipenstvt repairs due to rust that itarti 
inside hidden areas of the body. 

Your Rust/Shield kit is so easy te usi . . . and 
includes two 24-oz. aerosol cans of professional ruit- 
proofing formula, six extension nozzles, 16 plugs for 
sealing access holes. Complete, illustrated instruction 
booklet shows you how to do job quickly, easily. 

Rust/Shiald is made by world's largest automotive 
rustproofing company, end is backed by unconditional 
money-back guaranteel 

Riist/Shield kit is only 112.95 postage paid (rust- 
proofs average-size car); two kits, $23.95. Oo-it-yoir- 
satf and SAVEI Order today: H.E.I., Inc.. Dept. P. 
P.O. Box 301, Bfoomfiald Hills, HI. 41013. 

Add SI .00 psi kit eutsidi centiesitai U.S. Mich, iiiidwfs sdd tn. 

•TM Ann. I’rnd. g)H.E.t.. Inr. 1!>74 
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GET INTO THE STEAM OF THINGS 

This steam engine kit is an ideal project for the coming 
winter. Pull that UNIMAT out of the closet and get some 
use out of it. This kit has all the parts you'll need including 
complete drawings and instructions. You can build it on 

" your kitchen table. At only $6.95 it makes a good answer 
to that approaching question, "What do you want for Christ- 
mas?". 

-> Two good books on steam are: MODEL STATIONARY & 

MARINE STEAM ENGINES, $6.00 
MODEL BOILERS & BOILERMAKING, 

$ 6 . 00 . 



You will also like our CRAFTSMANSHIP 
CATALOG with more steam engines, 
more books and lots of tools — $1.00 
(FREE with any order from this ad.) 

^ CALDWELL INDUSTRIES 



I 



MAGIC MAIL PLAN 



that tomes with this little Mathiae 
CAN MAKE YOU $12 AN HOUR 




Write today for free facta about the neweat and 
moat faacinatinK of all new home operated bust* 
neasea. For the firat time, a aimnliAed machine 



bringa the fabuloua proAta of 
1‘Iaatic Sealing and Plaatic L,am> 
inating within the reach of the 
amall operator. Anyone can 
learn to operate it with a few 
minutes practice. Then— with 
our MAGIC MAIL PLAN-csn 
get mail orders pouring in daily 
with cash in every envelope. 

No Canvassing or Soiling 

Pill orders at home in spare time 
to start. Then expand to full 
time business. We even supply 
circulars to bring back cash 
and orders. Rush name for all 
the facta you need to start. A 
postcard will do. No charge. 

WARNER ELECTRIC CO. 

I-OM. Chicago, III. 60626 



FIREPLACE FURNACE 



DOUBLES HEAT OUTPUT 

Your blazing hearth looks cozy but 
most of the heal goes up the chim- 
ney. It won't if you cradle your fire on the 
THERMOGRATE. This new C-shaped grate 
is welded from heavy steel tube that 
draws cool air in at the base and 
pours hot air out at the top. Easily 
installed, the THERMOGRATE con 
verts your fireplace into a circulatirtg air 
heater. Ideal for cabins, basement rec. 
rooms, emergency healing Write: 

THERMOGRATE ENTERPRISES 

DEPTP 51 IONA LANE ST.PAUL MNSS117 





Fiiley will help you gi*l started with minimum investment. 
No franchise tec. Write for complete information. 

No uhiigation. 



Send Coupon for FREE Inforniption 



I FOLEV MANUFACTURING CO. 

. HIM Foley Bide. Minneapolis. Minn. SS4IB 



Send complete infoimstion and 
I Time Payment Plan. 



I 

I 

I 



I Name. . 



L 







SPLIT-IMAGE TRANSIT 
The Most Revolutionary 
LEVEL & 

MEASURE 
Ever Made! 

IDEAL FOR: 

Contour plowing 
Carpentiy 
Brick laying 
Camoflt Work 
Surveying, 

leatherette 

plus $1.25 pp. case $3.95 

This simple yet amazingly accurate instrument indi- 
cates level and measures incline down to a fraction 
of an inch. Makes bubble type or string levels obso- 
lete. It not only indicates level, but shows exactly how 
much correction is needed. Just one person, using the 
split-image transit and target supplied with it, can 
perform any levelling, incline-measuring job quickly, 
easily, accurately — measures inclines down to the 
thinness of • dime at 25 feet. 

Send check or M.O. 10 day money hack guarantee. 
I \AI UOI CT Imo Dspl. Pf.114, 1005E. ley St. 

J.W. HOLST, Inc. Tawos, Midi. 4 S 730 . 



WHAT'S HE DOING! 



Making a Concrete 
Flower Pot! ... and 

SO CAN YOUI 

Make and sell your own 
Ornamental Concrete items. 

Rush $3.00 for Book 
about Aluminum Molds 
with prices and production trade secrets 
direct from world's largest mold manufacturer. 
Over 350 designs to select from. 

Me*id $3.00 

Today To P.O. BOX 899- HICKORY. N.C. 28601 





NEW 100 page 

CLOCK 
BOOK 



Send Only 50^ Today 
For Our 

CRAFT CLOCK 
CATALOG 



Our pew fully lUiulrat- 
ed eaUlog eonUln* JOO 

pagn. —the lar*eat aelec- 

tkm of fine elork balldina 
merchandlae ever offered. 

There are .10 different 
patterna f«r rieek raaea. 
10 typea of liardwood (rim 
moldlnn. a variety of aol- 
id braM hardware and ex- 
eetlenl wood Anlihea. Yon 
cap ehooae from dlala 
and 100 clnek movemenla. 
Then there are hardwrmi 
eloek hlta which are pre- 
clalOR cut BPd fitted. 

There are pnlterna for 
haromelera and moalral 
projeela and a irood aclee- 
tlop of barometer ht-upi 
and loperb Swlaa miulc 
box movemenla. 

Whether you order u 
aimple eleelrir riorkmnve. 
men! for at llllle aa M.IH) 
or the world'a largeal tu- 
bular chime movement for 
a lltllr over *1.000.00. >-ou 
will obtain top quality at 
the loueat prieea. 



CRAFT PRODUCTS 

D«pt. 2, Elmhurst, Illinois 60126 



WATER POWER 

UNCLOGS DRAINS 


drain 

^ king 

for drpint 1* to 6 * 






















Super-duper drain declogger 

By simply connecting this nmpzing 
new tool to your garden hose, the 
chore of unciogging kitchen sinks, 
tubs, showers and the like is made 
easy When water is turned on. Oram 
King expands and locks itself in a 
pipe Pressure forces strong lets ol 
water through surge valve to dislodge 
blockage 






TIAA OUAhAHm 
Draw X^viuweeai • tr* 




Send lor tree brochure to 

RANCH CO . PO Boa 4187 Dept GSD 

Panorama City, Cahlorma 914)? 



I FREEc%^t3Si7 I 
I CATALOG OFFER | 

I Send me your fully illustrated i 
I color catalog ot the complete ■ 
I line of Kirsten pipes and 
accessories. 




$<1050 

postpaid 

PIPE CO., INC. 



P.O Box 70526-PS-n 
Seattle. WA 96107 
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Unadorned power tools. 



4' Wood Lathe 
at $39.10 




They do the same joh 
as tools costing up to 5 times as much, 




We skipped the chrome to save you 
money . . . but we did not skip anything 
on performance. Actually, we skipped 
more than just chrome, we cut out every 
costly frill that wasn’t absolutely needed. 

The lathe shown above isn't 
exactly flashy. We admit it. But 
in a recent article. Popular Sci- 
ence used it to demonstrate 
wood lathe technique and said: 

"You won’t go wrong with this 
economical introduction to 
wood turning." It is typical of our tools 
which In spite of low prices, are full scale 
and offer full performance and precision. 
HERE’S HOW WE DO IT . . . First, we 
don't claim our tools should sell for five 
times the price! Just that our tools do 
the same job . . . with the same accu- 
racy, ease and speed . . . and will last at 
least as long. AMT tools cost less to make 
and are sold direct. They are bona fide 
quality power tools used by serious ama- 
teurs and professionals alike and if sold 
in retail stores would be much higher in 
price. We use no magic, let's be specific; 
SIMPLICITY . . . AMT toots are soundly 
engineered to eliminate every frill and 
gimmick — to minimize material and pro- 
duction costs. Machined parts are used 
only where they're needed. Unadorned cast 
iron and aluminum save you a fortune. 
DIRECTFROM-FACTORY SAVINGS . . . 
You save a bundle, yet, we offer a double 
guarantee backed by a 45-year-old com- 
pany with millions of satisfied customers 
. . . and hundreds of orders pour in daily. 
LARGE VOLUME . . . Our own foundry and 
large mass production facilities plus large 
buying power all work to keep costs down. 
STANDARD PARTS . . . Our designs use 
standard hardware items wherever pos- 
sible. By avoiding custom- 
made parts we pass on tre- 
mendous savings to you. 

If you are looking for power tools that 
perform like units costing many times our 
low prices, order today and you'll be one 
step closer to many hours of woodwork- 
ing satisfaction. 



POWER SAW 



8" tilt arbor saw 
..crosscuts, rips, 




mitres, cuts compound 
angles, dadoes, coves, 
moldings. Completely 
assembled with ground 
cast iron table, safety 
guard, splitter, mitre 
gauge. Less blade, 
motor. Rip fence for 
easier work alignment, $4.50 add'l. Ball 
bearing model, $7.50 add’l. Takes Va 
h.p. motor or larger, stand- 
ard blades, attachments. Wt. 

26 lbs., f.o.b. factoryi 

FAEE OFFER, cabinet 
base plans, . . . with one 
piece of plywood, con- 
vert your $29.95 saw into 
a floor model with a huge 
27" X 24" top. Takes cabi- 
net rip fence, $5.50 add'l. 




i2995 






TWO GUARANTEES 



10.DAV MONEY BACK GUARANTEE 
Try any of these power tools and com- 
pare it with any simitar machine at any 
price. If not satisfied, return it for 
prompt, no questions asked refund. We 
pay the return shipping charges. 



10-YR. FULL SERVICE GUARANTEE 
Any part or parts of these AMT power 
tools (except motor which carries a one 
year guarantee) which become inopera- 
tive for any reason within ten years 
after purchase date will be repaired or 
replaced by the factory with no cost to 
the purchaser other than postage. 



AMERICAN MACHINE & TOOL CO. 
4th & Spring St., Royersford, Pa. 19468 









L Brand new 

r developing full 1 



motor 

h.p. 17 lbs. 
(Purchased separately, $29.85). 
With any AMT machine here. $2^ 0Q 



dJIlllllllllllllllllllllllllllllllllllllllTmTfWi 



BUY DIRECT 

...USE THIS HANDY 
ORDER COUPON 
NOW 



IIL± 



AMERICAN MACHINE & TOOL CO., Dept. PSN4, Royersford. Pa. 19468 

Please send me the units checked. Payment in full enclosed $ . or 

$5 deposit each item enclosed, balance C.O.O. I must be fully satisfied or will return 
unit within 10 days for full refund. No questions asked. 



n 8" Power Saw at $29.95 

I j Standard Rip Fence at $4.50 
I ] Long Cabinet Rip Fence at $5.50 
I I Ball Bearing Spindle at $7.50 
Lj Belt Sander at $28.00 

B Oisc Sander Attachment at $7.95 
Mitre Gauge for Sander at $1.95 

& Drill Press at $48.80 

E. Motor LJ $24-90 (with other Item) [ ■ 



Jointer Planer at $37.80 
Q Ball Bearing Spindle at $10.00 
Wood Shaper Kit at $25.95 
n Opt. Hold Down Assembly at $3.95 
6” Swing 3' Lathe at $19.60 
12" Swing 4' Lathe at $39.10 
[.1 Face Plate $2.50 (either Lathe) 
fi Turning Chisels $6.95 (either Lathe) 
$29.85 (purchased separately) 



(1 



NAME . 



^iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiMiiiiiiiiiiiiiiiiiiiiiiiir? 



3' WOOD LATHE 



6" swing 
Same precis 



ion and speed as $40 units. Sturdy cas 
iron with tub- 
ular steel bed. 

Lever action 
tail stock, two- 
speed pulley, fits any motor. Set of 3 hig^ 
speed turning chisels, $6.95 CiiAOi 
add'l. 4" face plate, $2.50 v1I|q| 



add'l. 15 lbs., f.o.b. factory 

4' WOOD LATHE Industria 

size, does the same job as $75 units 
Tubular steel bed rails, screw action tai 
stock, three 
*H speed pulley 
Use any me 
tor. 3 hig 



speed turning chisels, $6.95 CHW Af I 

add'l. 4" face plate. $2.50 



add'l. 30 lbs., f.o.b. factory 



JOIHTER’PLAHER cas. 



Ai/e" X 22' 



and steel, precision ground adjustabJ 
tables. For planing. ^ ^ 

joints, bevels. Rabbets 
to Ya" depth. Fence 
adjustable 0° to 50°. 

Steel knives, dual guards. Use any moto 
Precision ball bearing indus- 
trial model, $10.00 add'l. Wt. 

19 lbs., f.o.b. factory 

A precision uni 
It changes froi 
horizontal to vertical In seconds. Heav) 

a hop 



BELT SAHDER 




Sander includes 4" 



36" sanding ber 
Uses Va h.p. or la| 
ger motor. V-pulle 
drive and multi-puj 
pose dri\^ spindt^ 
Disc sander accessory, $7.95 C 
add’!. Mitre gauge, $1.95 ' 
add’l. 15 lbs., f.o.b. factory 



DRILL PRESS 



Precision 32" radial 
unit has standard fea- 
tures and many extras. 
Depth of throat up to 16". 
Head tilts and table stays 
level. Drills to center of a 
32" circle. All cast iron and 
steel. Takes standard motor. 
32 lbs., f.o.b. factory. 



WOOD SHAPER KIT 




coves, moldings, tongue-and-groove joint 
etc. Accurate cuts at hig 
speeds. Sealed greasei 
for-life bail bearings. Le! 
wood. Takes V* h.p. mot* 
or larger, standard cutter 
Optional hold CAI'fll 
down assembly. $3.95 add’l. 




9 lbs., f.o.b. factory. 
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All right s you want to get out of 
ymr nit and into a successful 




caieer like LOCKSMITHING! 

What assurances do you have 
thatyoucan? 

All these- 



seen other Locksmith courses but none compared 
to yours. After completion, got a job at one of the larg- 
est lockshopa in the city. Now have my own mobile 
service — earn $2000-$8000 per month." 

Keith Hamili, 
Toronto, Can, 




"Am semi-retired. My wife and I are moving to Florida 
to open a combination gift and locksmith shop. Excel- 
lent course — am sure I could not have learned as much 
and as fast in an apprenticeship program." 



"In mv area, locksmithing skill had been passed down from father to 
son. I had thought there was no way to get into the business till I saw 
Locksmithing Institute ads. By the time I graduated, my extra income 
added up to $600.00.** 



Jamn D. Soule, 
Weet Cheater, Pa, 



Ronald Groteau, 
Chicopee, Moot, 




"First got interested in locksmithing because it is neces- 
sary work for my job and there are so few locksmiths in 
the area. Locksmithing course is excellent . . . each les- 
son is so clearly explained." 



Edward H. Mclnroy, 
Honetdale, Pa, 




"Found the course to be clear and concise. The lessons 
were arranged well and the ‘learn by doing' quality 
brought me a feeling of accomplishment and pride. 
Faculty was very helpful and encoxtraging.*' 

Alexander Cur to, 
Brooklyn, S,Y, 






"School and instructor were excellent. Really gave me 
incentive to get much deeper into the security end and 
to perfect all I learned to date. While enrolled, earned 
$1600 spare time doing odd jobs.** 



Peter H. Rood, 
Torrance, Calif, 




"Earned $1000 while training. Method of instruction, 
personalization to the individual and overall thorough- 
ness is wonderful. Most important, the school allowed 
me to work at my own speed.'* 

George Jamee Luxtl, 
Norwood, N,J, 



LOCKSMITHING has long been known as "the 
neglected profession" because of the critical 
shortage of skilled locksmiths. Imagine, in this 
nation of over 200,000,000 people, there are 
less than 10,000 locksmiths. Opportunities for 
big cash earnings, even in spare time, abound. 

LOCKSMITHS HAVE FULL TIME JOB opportunities 
in many areas, in government service, in state 
and county offices, in hospitals, motels and 
hotels, and, of course, in business for yourself. 
Best of all, you can be your own boss, set your 
own rates, work the hours you want to. 

TILL LOCKSMITHING INSTITUTE, the only way to 
learn was through a long, laborious apprentice- 
ship. Now you can learn at home, at your own 
pace. Our instruction methods, proven by thou- 
sands of graduates, have passed the rigid re- 
quirements of the New Jersey State Department 
of Education and the standards of the Accredit- 



ing Commission of the National Home Study 
Council, which the United States Department of 
Education has designated as a nationally recog- 
nized accrediting commission. 

TRAINING IS "HANDS-ON.*' You actually do real 
locksmithing jobs under the guidance of your 
persona) instructor. All necessary supplies and 
tools, over 300 in all, are included in your course. 
We even include a key machine so that you can 
quickly make money from 
this phase of locksmithing. 

LET US send you a FREE 
booklet on the opportuni- 
ties in locksmithing. No ob- 
ligation. No salesman will 
call on you. Just mail the 
coupon at the right and get 
the facts to examine in the 
privacy of your own home. 

Do it -today! 



FREE 

BOOKLET 



DELUXE KEY MACHINE. 306 PIECES OF 
EQUIPMENT. INCLUDING LOCKS. PICKS. 

TOOLS SUPPLIED l, 

WITH COURSE / 

.. P 



LOCKSMITHING INSTITUTE. Dept 111M14 
Division of Technical Home Study Schools 
Little Falls, N. J. 07424 

Please rush me FREE BOOKLET on opportunities in 
locksmithing. No salesman is to call. No obligation, I will 
read it in my home and let you know if I am interested. 




LOCKSMITHING INSTITUTE 

Division of Technical Home Study Schools 
Dept Ull-lU Little Falls, N. J. 07424 

Licensed by State Department of Education of New Jersey. State Approved Diploma. 
Accredited Member, National Home Study Council. Approved for Veterans. Established 1948. 




□ Check here rf eligible for Veterans Benefits 
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ON NATIONALLY ADVERTISED 
BRANDS •HI-FI COMPONENTS! 



Master Charge / BankAmericard 
Honored on Mail Orders. 



GARRARD 



QYNACO 



Write Today for Our FREE 
Wholesale Audio Catalog 

DIXIE, one of the largest stereo whole- 
salers fills your orders at prices actually 
LOWER than “Discounters”. See out 
exciting new Wholesale Price Catalog, or 
write for quotes. Choose the famous 
brand stereo equipment and accessories 
you desire. Everything shipped factory 
sealed. 



DIXIE HI-FI WHOLESALERS 

5600 Second St., N.E., Wash., D.C. 2X1 1 



DIXIE HI-FI WHOLESALERS 

56X Second St., N.E., Wash., D.C. 2X11 

Pleose rush m« your FREE Wholesale Audio 
Catalog and complete information. I under- 
stand there is no obligation. 



Address- 
City 



-State. 



-Zip- 



Phone: (202) 63B-4900 



The Ultimate in Ignition Systems! 
A ELIMINATES BREAKER POINTS. 
Perlect Timing and Oweil never cliange! 




"k The Most Advanced 
"OPTO-ELECTRIC SYSTEM” 

• The Allison Breakertess System eliminates the Points 
and Condenser, replacing them with an Opto-Electronic 
Trigger, using a Ught-Emitling Diode and Phototransistor. 
Also completely eliminates wiper-arm "friction ’ wear. 

The only "TRUE ' Electronic Ignition ... that you can install 
for under $100. Gives 40-times more Timing Accuracy 
than ANY system using mechanical Breaker-Points! 

Unlimited RPM. Smoother running .(No timing fluctuation 
as with Magnetic units). Unaffected by Temperature. 
Moisture, or Vibration! All Solid-State Components. 

Easier Starting under any condition! Increa^ Horsepower. 
Sparkplugs last longer. Perfect timing increases engine 
Efficiency and Gas Mileage up to 30%! 

• Quick and Easy Installation! 
k Tested and Proven reliability. 

Only <49!’’ * SATISFACTION GUARANTEED! 

• Complete • 1-TEAR FACTORY WARRANTY. 
{Stale Make, Year. Engine Size). (Calif, lies, add Tax). 

• CONVERT YOUR "C O" UNIT TO BREAKERLESSI 

"TRIGGER-UNIT" ONLY S34.9S 

k Send Postcard lor FREE BROCHURE Today. 

ALLISON AUTOMOTIVE CO. 

^P.O. Box 8B1-E, TEMPLE CITY, CAL. 91780.^ 
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s'e a Mofotcycle Mechanic 



* • Make good money in cycle shop or start home business 

!$END____ Special cycle tods and test instruments included 

i FOR FREE 

] CAREER KIT 



A NOITH AMEBICAN seHOOL OF MOTOROVCLE REPAIR 

kl4S00Campu$Dr..Dept-PCOA4NewportBeadi.CA9?6S3 •< 



FOR • KITCHEN 
. WORKSHOP 




• boat 

• TRAILER * 

. garage Solve your 

HANG-UPS 

Magnabar Mark XII. Lifetime guarantee, con- 
venient, practical, versatile, trouble-free. Fash- 
ioned in 12" hardwood, singly boxed. Mounts 
quickly on any surface. Excellent gift. Model 
SS12: $5.50 p.p. pppp. 

Complete Catalog of Magnagrip and 
Magnabar items available on request. 



XII 



Phelon Magnagrip Company, Inc. 

East Longmeadow, Mass. 01028 

Send Check or M.O. to Dept. A1U5 




uCKITY9SPllTTla 

ENDS WOOD SPLITTING DRUDGERY 

New low cost COMPACT MODEL ... for 
farmers, camps, cottagers. 10 ton 
ram. 2 cycles per min., splits logs 
25“ X l8“. Carried in car 
' 295 Ibs^^S trunk, placed upright or 
with eas and oiK fo’’ storage. For de 

tails write: 

P1QUA ENCINEERIN6, INC., Dnpt. K, Rax 405 Piqwo, 0. 4S3SA 




STAINED 
GLASS 

SrmlSOf'forfa.scinating 
catalog of kits, tools, 
ideas, book.s, and sup- 
plies. 

BIG STARTER KIT 

Only $12.95 ppd. 

WHIHEMORE. BOX 206DE, HANOVER, MASS. 02339 




FIND BURIED TREASURE 




B0X 10839.HOUST0N.TEX. 77018 . 




It's easy with the Isotrao 100 
battery dock movement kit 
well send you. 

Make your own cordlass clock from a picture, model, needlepoint, 
plenter or make a built-in clock behind paneling, willbostd or 
plastic. Just use your imagination and the complete General Time 
clockmaker kit waTI send. Includes precision solid state Isotron 100 
jeweled movement made in the U.S.A., complete with 2 sets of 
decorative hands, and easy to-follow instructions. No special tools 
needed. Make clocks lor your own use, for unique gilts, lor lund 
raising, or to sell it e big profit. 

Send eniy $9.95 ti., 4 far $36, plui $1 
•hipping cetl. It's FUN I Get started now- 
OfiOER TODAY. 

Sm GENERAL TIME SERVICE 

mB A TALLEY INDUSTRIES COMPANY 

(Send check or m.o. to Oepi. 

POP-lt; nearest service center. 

Include local tax. where 
applicable.) 

General Time Service 
1214WelnutSl. 

Philadelphia, Pa. 19107 




General Time Service 
2047 East Camelback Road 
Phoenix, Atiiona 65016 
General Time Service 
25 Ghent Rd. 

Akron. Ohio 44313 




WHEEL BALANCERS 

5 Models - Bubble 8i Suspension 

$14.95 to $29.95 

NEW! Steel ball swivel. For ALL 
wheels including V.W.'s, Citroen. 

Renault A small trucks. Free lit- 
erature. 

JACOBSEN MANUFACTURING 

P. O. Box «t43PS 1S02S Pasifie Hwy. So. 
Seattle. Washinaten 98X88 

MINI -3,, wheeler PLANS! 

Excllinq NEW 3-wbM< 
plaftt ravaal Blap- 
by-ttap datailit 

M N' FlU AND URT FIWS 

RUSH $2 for plans! 

TO; 

PLANS, P.O. Box 793, Dept. PS01 FreenwnI, Nabr. M02S 








TH£ TOTALLY NEW SPORTS CAR KIT 
• NO SPECIAL TOOLS NEEDED • KIT IN- 
CLUDES ALL PARTS EXCEPT VW • FOR 
BROCHURE SEND $1.00 

XL-100 INC. SUITE 107 

7171 MERCY RD. OMAHA. NE. 68106 




^ OPERATOR... 599“! 

a RADIO CONTROLLED from ear Ironsmitter or wall 
twitch a SAFETY nipkt and day year 'round a SE- 
CURITY door lacks lipht when elated a CONVENIENCE 
in ear control any weather a LIGHTING 9ara9e lights 
outomaticolly • VERSATILE fits all liHirtg type wood, 
metal or fiberglass doors sectional and 1 -piece a EASY 
HOME INSTALLATION in iust 2-3 hours • SAVE up to 
50^0 direct factory purchase and PP ar UPS heme delivery 
a GUARANTEED one year a FREF brochure 
HELPMATE Equipment Co., S1PS-29 Borada, Ml 49101 




EASY TO BUILD, 
FUN TO FLY! 



Learn Copter flying in 
your own Bensen, 
glider or powered, as 
- others are doing. Pilot 

ages range from teens 
on up. Flying instruc- 
tions come 

IHIHHHHH by-step building plans 
for just $35. Or start with the colorful INFO 
PACKET for $5. Send with the coupon now^__ 
iBENSEN aircraft' CORP..' Dept. >8414 
RDU Airport. P.O. Box 2746, Raleigh, N.C. 27602 






SPECIAL OCT. 15 - DEC. 31 ONLY! 



FREEH! *37.® 



With your order for the UNIMAT 5-in-1 Metal Machine Shop 



UNIMAT changes in seconds from a 
precision lathe to vertical miller, drill 
press, surface grinder, polisher. 




precision lathe 



UNIMAT is designed for the serious modelmaker, hobbyist and gun* 
smith who Is satisfied with nothing less than professional accuracy in 
everything he creates. More than 100,000 UNIMATS In use all over 



the world. 

This offer good from Oct. IS thru 
Dec. 31 only. See your participa* 
ting dealer now. If he cannot sup- 
ply use handy order form to mail 
your order today. Prompt shipment. 



only 



$199 



50 



F.O.B. TENAFLY, N. J. 




Now, from Oct. 15 thru Dec. 31 only, get a heavy duty 3-jaw chuck, that 
regularly sells for $37.95, FREE with your purchase of a complete 
UNIMAT, the bench machine shop every home mechanic or hobbyist 
wants to own. 

A wonderful Christmas gift for the model builder, the gunsmith and for 
any hobbyist who wants to make his own small metal, plastic or wood 
parts in a hurry. Famous self-powered UNIMAT, the precision lathe 
only 17" long, is also a vertical miller, drill press, surface grinder and 
polisher. Handles all machining operations including threading and 
boring. Change from one operation to another in seconds. Buy your 
UNIMAT during this special promotion period from your nearest 
participating dealer, and get this versatile chuck that also serves as 
a milling bed vise. Precision ground and balanced, reversible jaws, 
accurate to .003". 

Use this coupon to send your order with check for immediate ship- 
ment. Order must be postmarked on or before Dec. 31, 1974. 

AMERICAN EDELSTAAL, INC.rDepl.AK-4/T«nafly, N. J. 07670 

□ Rush complete catalog and list of participating Dealers 

Here is my check (money order) for $199.50 for a complete UNIMAT in its 
own carrying case. I understand I am to receive as a FREE bonus a 3*jaw 
Universal Lathe Chuck, that regularly sells for $37.95. I further understand 
that UNIMAT carries a six month guarantee against defective parts and 
workmanship. (This special bonus offer expires Dec. 31, 1S74) 

□ Charge my purchases through; 

Am. Exp. □ Diners Club □ Bank Americard □ Master Charge □ 

My Act. # is Expiration date 

Master charge Interbank (4 numbers over your name) 

Signature 



State Zip 

□ Here is S2 for UNIMAT 44-pg. Handbook, "Miniature Machining Techniques” 




SAMPLES 

1 



with uveodiiirerkers Catale 

ENJOY woodworking more! Let this new 
Constantine Catalog-Manual help you build 
new furniture — refinisb, restore beat-up 
cabinets, chairs, chests, tables faster, easier 
than ever before! 

96 Picture-Packed 6IANT PACES 
Find instantly whatever you need. Buy 
at money-saving prices — cabinet lumber, 
carving blocks, pipe briar, picture molding, 
cane, furn. hardware, clock kits, lamp parts, 
woodwork plans & books, etc. Needed prod- 
ucts found nowhere else! 

Catalog & Wood Samples Only $1 

Dollar Fully Refunded on First Order 
Accept this offer to own fascinating set of 
20 2x4 specimens of world's most glamorous 
veneers — Rosewood, Satinwood, Lacewood, 
Walnut, Mahogany, Purpleheart, Zebra, etc! 
Compare! Then identify instantly finest 
woods wherever you go! 





SHizmaszm 

2053 Eastchester Rd.. Bronx, N.Y. 10461 



i 



n Enclosed $1 for Wood Samples ■ 

t Woodworkers Catalog. n Catalog Only ■ 
($1 Rofundtd) 50( I 




MAKING $75 A WEEK IN SPARETIME! 

‘Tm proud to be a Belsaw graduate and 
appreciate all your help for my success in this 
great profession. In my spare time I'm 
making over $300 a month with your training 
—the best there is.’ 

— Henry Rivas, Los Angeles, Cal, 



It’s Easy Making Up to 
$10 an Hour— even while learning! Train FAST to 

Be a Skilled LOCKSMITH 



If you enjoy fixing things, you're a ‘'natural” 
to make hundreds of EXTRA DOLLARS a 
year in the fascinating business of Lock- 
smithing. Rising crime has increased de- 
mand for service a thousandfold. Yet there's 
only one Locksmith for every 17,000 people! 
COLLECT CASH PROFITS ALMOST AT ONCE! 
You're “in business” ready to make $5 to 
$10 an hour a few days after you begin 
Belsaw's shortcut training. Easy, illustrated 
lessons complete with ALL practice equip- 
ment 

PLUS ALL TOOLS YOURS TO KEEP 
PLUS KEY MACHINE YOURS TO KEEP 
PLUS EXPERT PERSONAL ASSISTANCE 
PLUS BUSINESS-BUILDING HELP 



enable you to get your share of this always- 
profitable business. Hundreds we've trained 
are doing it. So can YOU. 

MAIL COUPON to discover how Locksmith- 
ing can keep the extra money coming in dur- 
ing spare time — or in your own full-time 
business. Ideal for retirement— good jobs. too. 

BELSAW INSTITUTE. 115V Field Bldg. 

Kansas City, Mo. 64111 
Accredited Member NHSC. Approved for Veterans. 

N. Hunt, Wilmington, Del. — "I make $50 a 
week extra.” 

R. Davis, St. Louis, Mo.— "I cleared $110 last 
Saturday.’’ 

Ed Boyle, Pittsburgh, Pa. — "My business going 
at top speed. I’m moving to bigger quarters.” 



THIS DO-ALL PRO 
KEY MACHINE 
YOURS TO KEEP 
Can add $25 
to $40 a week 
to your in- 
come . . . and 
doesn't cost 
you a penny 
extra! 




MAIL THIS COUPON * NO SALESMAN WILL CALL 



BELSAW INSTITUTE, I15V Field Bldg. 

Kansas City. Mo. 64111 

Rush FREE book, "Keys to your Future.” 

Name 



Address, 
City 



_State_ 



_Zlp_ 



□ Check here if eligible Veteran. 
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Listen to us, you can’t go wrong. 



1975 

“NEW LOOK" 

Lafayette 

ELECTRONICS 

CATALOG 



NEW! 

Larger Page Size 

NEW! 

More Full Color 

NEW! 

Eaey-Read Type 



On Lafayette 
Products plus 
Best Major 
Brand Names . 

kal 



free! 



LAFAYETTE RADIO ELECTRONICS 

111 Jericho Turnpike, Syosset, L.L, New York 11791 Dept. 13114 



$«nd me my free 197S Lafayttt* Catalog 

Name Apt. . . 

Street 

City State . . . 




Sand a Lafayatta Catalog to my friend 

Name Apt 

Street 

City State 

Zip I I I I I I 



I 

I 

I 

I 

I 

I 



ALWAYS INCLUDE YOUR 
ZIP CODE WHEN ANSWERING ADS 



vioodworking benches/woodcrofting tools 




Danish crafted SOLID Danish Beech woodworking benches ruggedly made and finished 
like fine furniture. Built-in vertical and horizontal vises and ad|us(able surface 
dogs hold any shape workpiece. Available in 49". 60" and 80" models. 

One even folds for easy storage. 
HAND FORGED turning gouges, chisels and sculptor's 
gouges, carving tools, handsaws and uniquely styled 
woodscrew drivers from Europe's finest toolmakers. 

The best the world can offer. 
SEND FOR FREE COLOR CATALOG 



lEICHTUNG & 6ALMITZ. INC. 

S195A Mayfield Rd. Cleveland. 0. 44124 
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ANEMOIviiTER-WIBID VANE*ii** 




Neon liBhts in indoor indicator show wind speed and 
direction. Decorative indicator with gold dial in dark 
mahogany case. Designed for desk or wall mount. 
Outdoor instruments of durable aluminum with elec- 
trical parts enclosed in rigid vinyl housings. Easy to 
assemble and install. Attach directly to roof or pole.. 
Comes with wire and materials for installation up to 
60 feet. Uses regular 120V AC. Unique low amp 
circuit assures absolute safety. A fascinating addi- 
tion to any home. Five years guarantee. 15 day trial. 
Satisfaction or money back. Only $22.95 postpaid. 



M 



1 



• AiaBumaf Dept. LS, ' Heimonn 

WIIMDWATCH San Aniunio. Texas 78205 



LOCKSMITHING & Key Making 



PRACTICAL UP-TO-DATE COURSE — ONLY $7.9Se^ 

Teaches you how to pick locks, de-code, make mssler keys, repair. 
Install, service, etc. New self-instruction lessons for every handy- 
man. homeowner, carpenter, mechanic, service 
station operator, shop, hardware dealer, 

\ gunsmith. $3 easy, illustrated lessons. Full price 
I only S7.9S postpaid. Satisfaction or refund^; 
guaranteed. Mail order todayl 

NELSON-HALL CO.. Dept. 6LW-1 
325 W. Jackson Blvd., Chicago 60606 





W traa, trt*. Q P*m>- 
w 16(6. Ci SIuOMMMM. I 

O M6>t ■6i(M, IM- 



.pnd your nsitw aiHl tpr Free 

CHARLES ATLAS. Oept. 1Y 115 East 23rd St., New York, N.Y. IMIO 





I ® 

I AAMCO And You Can Make it! 

I The world's largest transmission chain is 
I Still growing strong after ten years. Over 
] 500 of our franchises located from coast to 
I coast. New openings in some markets mean 
I you too might qualify. For further informa- 
! tion write: 

I AAMCO Transmission, Dspt. N-9 

I 408 E. Fourth St, Bridgeport, Pa. 19405 



MORE POWER FOR BIG JOBS 



sFcomomv 

TRACTOH 



Mew 2-3 acret/hewr, plow 
acreoge fast. Big 14 hp 
engine, all-gear drive for 
more work-power. No bell 
or fluid-drive lost. Over 20 
implemenlf, 48" deier, 
32" tiller, 48" snow- 
blower. Write: 
ECONOMY TRACTOR 
1005 A-11 Aiski Aveiue 
WiBketka, Wimstii 931H 



EEtoEEEEEE • Sizes 5-13 



100 styles, top quality, 
popular prices, money- 
back guarantee. 

Send for FREE 
CATALOG. 





GOT A LATHE? WHY NOT USE IT TO 

BUILD 

A 10 INCH FAN POWERED BY A 

STIRLING CUGLE ENGINE 

DETAILED DRAWINGS AND CONSTRUCTION 
- _SERIES BEGINS IN NOVEMBER 1974 ISSUE OF 

^ LIVE STEAM MAGAZINE 

BOX 286 - S, CADILLAC, Ml 49601 
^ $8.00 PER YEAR U.S.A. - 12 ISSUES 

$9.00 PER YEAR (U.S. FUNDS) OTHER COUNTRIES 





PORTABLE STEAM CLEANER 



"Sfeom in 60 Seconds" 

riTAU ens.fiM, A.f F.lteri. L»wn 
flrAN— mower$ ] year quaranlee on 

propane hred Weipht 129 lbs 
Auxiliary pump reqwireP on lew 
water pressure 



WEDCO MF6.. INC., Dept. S-4, 
Sox 0, Jackson, Wyoming 83001 



>PERATE THREE PHASE MOTORS 
:R0M SINGLE PHASE LINES 

■he HELIANCE THREE PHASER allows ()IJ|Y 
ou to operate three phase motors «,4 thru Wllkl 
Vs horsepower from 220 volt single phase tOQOR 
ower sources. Rugged — heavy duty — pat- 
mtcd unit built to give man.v years of satisfactory 
ervicc. Free literature on request. Thousands of 
Btisfied users. — Dept. Pll, 

Reliance Elec. Mfg. Co. Inc. 

Rie. 2, Bps U5C, Moitlond, flo. 38751 Tel. 30S-8M-303B 
Kl.S. Surplus Highspeed Rotary Files. Hardened Steel. 
For filing, drilling, milling, carving, routing any metal 
or wood. Cutting edges from to 1". shanks all 'A". 
Brand new, in air-tight G. I. packs. Exponoroer AddtlOO 




32 Tool Sets. G I cost S265 00. now $18.00 
14 Toot Sei. G I cost $109 00. now $12.00 
Save Even Mote. Both Seit. now $2500 

lOOS Guetanteed We Pay the Posiage 
Order Now! Texas Re$. Add S% tax. 

U. S. SURPLUS CENTER. Dept 50 T 
715 Camden, San Antonio. Texas 78215 





RELIABi.^ TIRE DST. H09Chestnut St. Camden.N. J 



A BUSINESS OF YOUR OWN 

^REPAIR HYDRAULIC JACKS*n 

^ Earn while you learn at heme. Millions of ' 
jacks in gas stations, trucking firms, etc. 
need servicing. We show you HOW. Start 
spare time in your basernent or garage. 

Big opportunity for mechanics, 
write fer feMer He PStl and free benwe offer 

HYDMUIIC JACK lEPAa KAXUAL CO. MC. 

ffOK a • STATew leutHff, w.t. teata 




iASEMENT TOILET 

lushes up to existing sewer or sep* 
c tank by powerful, self-contained 
ump operated by normal water pres- 
jre. No digging up floors. Clog 
•sistant, easily installed. Make base- 
ent into game room, den, apartment 
ith private bath. Financing available. Dealer in- 
uirles invited. Write for free catalog. 

OSS, DepU -26 , Box 10947, Houston, Tex. 77018 




Print For Profit 

Stationury, Advertising. 
ilabfl.<. tickets, announcements. 
L}SL cards, greeting, sympu thy. 
prayer curds, etc. Save money. 
Print for othora, good profit. 
Have home print shop. I'ays for 
itself in a short time. Sol<l direct 
’from factory. Kasy rules .sent. 
We supply everything. Send 2">c 
fiireatalog KELSEY PRESSES. 
74-CL. Meriden. Conn. 004B0 




HOW TO GET RICH 



llaie yiiii ever tUouiilil of operatliiK a 
little mall i>r<lei' ImslneHs of jour onii. 
There if) no other huslneax like mall or- 
tier. Start <m a shoeNtring in ymir xpure 
time ami make a funiine I'aKt. It Htrlkea 
like a iMilt of lightning] Mllllnnii read 
><>ur ail and suddenly you are awampexl 
ultli cash opters from all over the roiiii- 
iry. MORI-; MONEY In SO daya tlian ymi 
«’ould earn In a UfeUmel I,et u.s help ymi 
get Rtartexl. To receive a free IxMk and 
eoinplete details Just hll nut the coupon 
and mall tir 

loil Order A$$e<iate$, Inc., Dept. 735, Montvale, N.J. 07645 

lame 

iddress 

lity State Zip 





Tune your Guitar 

tike a professional! This new invention is ideal for every 
guitarist — beginner or accomplished musician. Six pre- 
cision-tuned reeds make exact tuning, a snap. Just 
clamp this gadget onto your guitar, then adjust the 
strings. When the right pitch is reached, the correspond- 
ing reed vibrates. Just as simple as that! Only $5.95 plus 
454 shipping and handling. Money-bach guarantee. 

ED SALE Studio 654-V, Avon By the Sea, N.J. 07717 




BUILD YOUR OWN 

GRANDFATHER CLOSE 



“AMCmCAN CLASSIc'wilh bavaiad'^L.. 
Blass sidss. Narrow waist dasigns: “SPIRIT 
OF '76** with finaly sculplurad crown and 
brass-hppad pillars: or aasy to buMd. always 
popular “SPIRIT OF THE CENTURY.** Our 
kits ar« Rad-I-Kut, semi-assamblad, hand- 
crafted o( solid H* kiln-dned mahogany, 
eharry or walnut. Tubular bell or VVest- 
minster rod chimes. Moving moon dials 
painted by our own artists, end our own 
original Goddess Diana or Lady Florentine 
pendulums. Gorgeous solid bronxe dials 
with raised numerals and corners. Send 
S2 SO lor all three plans, plus description 
ol kill end movements, at folks hava for 
more than fifty years. 

RUEMra CHIME OOCXWMKS A STUDIO 
21IKI MiflMtenke BlnE Box S-11 EtceWer, Mn. SM31 




What 

Is 

Meditation 

REALLY? 

In a crisis, most people spend a 
lot of time talking to God through 
prayer. Good idea. But maybe 
if some time had been spent 
listening, there might not have 
been a crisis in the first place! 

Meditation is listening to God- 
uniting one’s spirit with the 
Divine Principle and awakening 
the realization of one’s “Self’ and 
its part in the cosmic scheme of 
things. Such “Self-realization” is 
the key to health, happiness, and 
spiritual understanding, 

ParamahansaYogananda.foun- 
derof Self-Realization Fellowship, 
said. “Self-realization is the know- 
ing— in body mind, and soul — 
that we are one with the omni- 
presence of God; that we do not 
have to pray that it come to us; that 
we are not merely near it at all 
times, but that God’s omnipre- 
sence is our omnipresence; that 
we are just as much a part of Him 
now as we ever will be. All we have 
to do is improve our knowing!’ 

Self-Realization Fellowship 
teaches you how to “improve your 
knowing” through meditation; to 
achieve the wisdom necessary for 
successful living in today’s com- 
plicated world. 

^SEND FOR FREE BOOKLET} 

I sEu^-REAUZArib^FiilbwsHip 
I ;tKK0 San Rafael Awe Dept 4SM 
I Los Angeles. Calif 90(165 

I Please send me a free copy of your booklet 

*TJrKireBincAl-o( PosolbUHIar 



Stale 



Zip 



READ 

“Autobiography of a Yogi" 

by Paramahansa Yogananda 
AT BOOKSTORES EVERYWHERE 



NOVEMBER 1974 I 167 








^‘You can have the 
perfect money-making 
business- 

part time or fuii time” 



—FtMcis von Sehrador, Presldont 

Perfect because with Von Schrader Detergers you pro- 
vide a service everybody needs: on-location cleaning 
of carpeting, upholstery and walls. Perfect because 
every home and building are potential customers— 
with repeat orders. Your business keeps growing. 
Perfect because the equipment you use is the 
finest: proven to clean quickly, completely, pro- 
fessionally. And so easy to operate you need no 
special skills. (1) Von Schrader Carpet Deterger gives 
deep-level cleaning to carpeting; (2) Von Schrader Up- 
holstery Deterger cleans fabrics and synthetics beauti- 
fully; (3) Von Schrader Wall Deterger cleans walls (and 
ceilings) five times faster than by hand. 

Perfect because you can start with one Deterger. Then, as your business 
grows, add the other two and thus offer a complete cleaning service. Perfect 
because you are the boss, own your equipment, work your own hours. Perfect 
because there are no fees, royalties, contracts, or franchise payments. 

Perfect because your investment is so small you'll find it hard to believe.. 
And perfect because we help you every step of the way, just as we've helped 
thousands of other men to financial independence for almost 40 years. 

For details (without obligation) send coupon. 



CARPET OETERQER UPHOLSTERY DETERQER WALL DETERGER 

Free booklet gives you full information. Get the tacts about your future tn on-toca-j 
tion cteaning. See how well Von Schrader Detergers are built, how easy they operate. Read how 
other Associates became financially independent, how we help you every step of the way. 



from 



39 years of helping people earn good money 

UOn SCHRRDER company 

11115 Place. Racine. Wisconsin 53403 
Please send complete information on Von Schrader Detergers 

Name 

Address 

City 



*‘My Warner Engraver Shop paid for itself and gave me 
a healthy profit in the first su months . . B.G. 



Since 1922, Warner 
has enabled thousands of 
men and women to estab- 
lish a business of their own 
— to reap the benefits of 
their own labor and have the personal satisfac- 
tion, and independence, that comes from oper- 
ating a business of their own. 

Now. a revolutionary new machine makes it possible 
for an Independent Business Man with no “PULL" . . . 
No Big Money to Invest . . . and. No Eiperience — to start 
a business of his own, at home in his spare time. Here's 
what J. H. of Pennsylvania says: 



$7,280.00 in 18 months for 1 to 1*/* hours work 
an evening in my spare time -and without ad- 
vertising. I know it would be bigger if I were not 
employed. Now it brings my family luxuries my 
present job does not afford. 



Now you can get into this highly lucrative business, 
using your home as headquarters. No experience needed 
because we supply everything. The new Warner Success 
Program. “Engraving as a Profitable Business," is now 
ready for you. Send for your FREE illustrated brochure. 
No salesman wilt call. Send your name and address on 
the coupon or a postcard. Be first in your area to cash 
in on this ground floor opportunity. SEND NO MONET 
WARNER ELECTRIC CO.. DEPT. E-3-DM 
151Z Jarvis Ave., Chicago, III. G0626 



Engraving Division. Dept. E-3-DM 

1512 Jarvis Ave., Chicago. III. 60626 

Please rush your free illustrated brochure to: 



City, State. Zip 



GOVT. SURPLUS 

and ether bargains 

SAVE to 90% 



Send for this catalog ^ 




The world-famous Airborne Catalog. Fully 
Illustrated. Contains lOOO’s of bargains in u 
hydraulics, electrical, marine, automotive & 
hardware items . . . and morel A must for 
mechanics, machinists, hobbyists, sports- 
men. inventors, etc. Sersd 50c to cover post- 
age & handling. In a hurry? Send $1 for 
airmail delivery. Must include zip. 



AntNMKSAIiSCa Dept. PS74 

8501 Steller Dr., Boi 2727, Culver City, Ca. 90230 
Sallifylng Horlil-wlde customers since 104S 



EARN EXTRA $ 




Assemble Mini-Oozer® crawler 
kit — use for odd jobs for 
extra cash. Full track trac- 
tion speeds gardening, 
hauling, dozing, mow- 
~ ing brush. 20 at- 
tachments. Kits 
f Vr-- ■ 7 to 16 hp. Dozer 

, 1 ^. Catalog. 50^: Build-it- 
■ yourseir Plans. $5 (re- 



funded on any purchase). 
Struck Corp., Dept. PS114 Cedarburg. Wis. 53012 



Biaif!ii;iBiiiiiiiiiiafitia:i.iiiiiiti:iiMi.'nnii!iin;m 



-work* wttli Any Car— I oriaiiie oi 
Home Radio! JUBt Plug* 
wirhiR • a minule h<x>kui>! J-wllche- 
luMiintlv from r*iful»r rmllo t<> Al 
Roliee • Fire • Emergency - Tail - 
Slate - Oov't a wuv radio mil- 
Works Ktertwhere - Anvtlnief I'u.i 
.1 r." I"- "JfZ. 

SEND ONLY J2.00 

' W COD pMlace or tend SU.t» ror f-Pd Del 
» with .SnerlaT Aolenna aod Flue In for - 
‘Orliihlr Ituillot Full 1 n»tnii-l l..n« i \r«. ... 
10 Day Money Sack Trial • Sold Only Dlrei 



plete VI 



WESTERN RADIO, Dept. 8PS-11, KEARNEY, 




VISOR VALET 



JUST PATENTEDI 

Inerntously simpir tforace sirr 
allp* onto anmr funvlaor. H'>l 
Mat nfioul anylhlrur snugly scru 
in porkrts of strelrhablp fiilir 
Keeps aungiss 



L 






Lawn. M.J. 07410 



Blue. Belqe or V 



VENEERING MANUAL 25< 



Simplified veneering Instructlofi manual catalog shows Il- 
lustrated fundamentals of veneering, inlaying. New man- 
ual shows quick, easy ways to bond world's rarest woods. 
NOW! Transform beat-up furniture instantly into heirloom 
pieces! Create unusual veneered masterpieces you will be 
proud of. Pick and choose from our choice selection of 
world's rarest woods. Get your veneering manual catalog 
now. Send iSt today. Full colour veneer selector Included. 

BOB MORGAN WOODWORKING SUPPLIES 
Dept. PO2KI0. Box 18169. Louisville. Ky. 40218 



110 VOLT "PLUGIN" YOUR TRUCK OR CARS 



Mount* Und< 



Oa*h or Hood 

>*— litis <>IT On 

UP To 4000 W'ltlfs-^lio Vnli IH 



yr. Kun* t'arpm- 




SEND ONLY $2.00 „.o , 

with Speed Control — Full 

Wurrnnly — lO Day Money Back Trial -Idml fvr pickup* — — 
Alt Cars-Campi-r* UiMh nrdcr 

WESTERN ELECTRONICS, Dept. PPS-11, Keomey. Nebr. 6884KI 



NEW CONTOUR SANDER & POLISHER 

Unlimited uses. Fol- 




Iowa contour of irregu- 
lar shaped articles, 
curves, flutes, scrolls, 
etc. Sharpens, cleans 
and polishes. Vt inch 
arbor attaches to elec- 
tric drill, drill press, 
bench grinder or al- 
most any rotating tool. 
Use on metal, plastic, 
wood or for polishing 
stones or lapidary 
work. 

Replaceable emery or polishing flaps simple to 
make or buy from us. Rugged all steel con- 
struction. lasts a lifetime. Shipped prepaid 
anywhere In the U.S. on receipt of S5.95. Com- 
plete ready to use. 

ALMAC COMPANY 

107 Clyde Ave.. Eriniton. 111. 60802 | 



Rhnwn W/cover removed 
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The World^s 
Largest Catalog of 
Electronic Kits 

over 350 kits for every 
, interest and budget. 

Who can build our kits? Anybody! 

For over 27 years we've made superb electronic equipment 
that anyone can build — even with no prior knowledge of 
electronics or kitbuilding experience. Famous Heathkit 
step’by-step assembly manuals leave nothing to chance 
or your imagination. They show you exactly what to do and 
how to it — even how to solder like a professional. 

And we back every Heathkit purchase with people. Expert 
technical consultants at the factory and trained service person- 
nel at Heathkit Electronic Centers from coast to coast are ready 
and willing to help you every step of the way. In short, as hun- 
dreds of thousands of satisfied Heathkit customers will attest — 
we simply won't let you fall! 

A finished Heathkit unit is one of the finest products on the 



market — kit or assembled. 

But don't take our word for it; inde- 
pendent reviewers consistently praise their quality. 

You’ll enjoy the satisfaction — and savings — of building a use- 
ful product with your own hands and for years to come you’ll 
enjoy its unexcelled performance. It just goes to show you can 
build it better than you can buy it — with a little help from Heath. 



A Builder'is Bonania of New Kits from Heath. 





Digital Auto Clock 

A new idea whose time has 
come - a quartz-crystal 
controlled clock with a 20- 
hour rally timer. Build it in 
just two evenings. Mounts 
on or under the dash. 
6C-1093 62.9S* * 



Auto Exhaust Aoalyzer 

Be sure your tuneup is help- 
ing clean up the air. Checks 
relative combustion effi- 
ciency, air-fuel ratio and 
percentage of carbon 
monoxide. 

CM080 S9.9S* 




Ditital Alarm A Calendar Clocks 

Two beautiful ways to make clock-watching fun again — one's a 
clock with a snooze alarm; the other displays the time plus the 
date. Both feature standby battery power. 

6C-1092A orO each, 82.99* 




Aircraft Strobe Light 

FAA-approved anti-collision 
light at kit savings. It's even 
a great marine, emergency 
or marker light. Assembles 
in one evening. 

0L-11S5 94.99* 




Digital-Design Color TV 

Widely acclaimed as the 
most advanced TV on the 
market today. State-of-the- 
art solid-state circuitry, 25" 
(diagonal) black matrix 
picture tube, on-screen 
channel readout. Optional 
clock module. 

6R-2000 989.99* 




"Electronic Sllderule" 
Our desktop calculator with 
trig, log, exponential, 
square root functions and 
pi plus memory. Big. full- 
sized keys and easy to read 
W' digits. 

IC-2100 119.99* 




Digital AM/ FM Clock Radio 

The only one of its kind — an 
outstanding AM/ FM radio 
plus a built-in electronic 
clock with a snooze alarm 
and standby battery power 
supply. 

6R-1079 129.99* 



HEATHKtT ELECTKOMIC CENTCRS - 
Unlu «r ScMurnMar.*# PrMucia Cmrp~ Hutuil mriMU • 

AfllZ PtiMiui: CAIIF.: AnWtcim. El Ctttilo, Let Artgalaa, Po> 

0.»ge IL» HMa), Woe«lan4 Hilla: COLO . Oanuar; CONN Hanlocd <A«on|i FLA ; Mlul 
(Hiilaati). Tampa; QA.: AiliAla; ILL.: Cmcago. OoWnara Orova; INO.; Indiarsapolia; KAN. 
SAS: Kunaaa Cily (Miuion); KV . Leuitvilla; LA.: Nair Oilaana (Kacinar); MO.. Balllmora. 
RockvIMa, MASS Boalon (Wallaalayl; MICH Oatroil; MINN Minnaapella (Hepkirn); AAO. 
SI Louia (Bridgalan); NEB. Omatia; N J.. Farr Laon; N.Y : Butlilg (Amhanl), Na« Vofk City, 
JtrrcKo. L I., Hochaaltr, Wliila Plaini; OHIO: Cincinnati (Weedlamn). Cla.aland. Columbua: 
PA : Ptiiladalplila. PitlaPurgD: R I.: Providanca (Warurich); TEXAS: Dalian. HpunlOA; WASH.: 
Saaiila:WiS Miiwaukaa. 

I Heath Company * * 

I DepL 16-11 

I Benton Herbor, Michigan 49022 

j Please send me a free 1975 Heathkit Catalog. 



Schlumberger 



City State Zip 

*Mall order prices, P.O.B. factory. CL-542 

Prices and specifications subject to change without notice. 
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A-1 CHRISTMAS GIFTS 



TRAMPOLINES: 6x12 kit $99.00. 
Write: Trampolines, 10560 Esffle 

Drive. Jonesboro, OA 30236. 



USEFUL Unique Gift "RoUry Mas- 
sage'* Shower Bath Head from 
$19.95. Free literature. Rain Jet. Box 
868. Burbank. CA 91503^ 



KITES! Quality Action Stvles' Bro- 
chure 25c. Hutchinson. PSllB, 83 
Tremont. Barre. VT 05611. 



FREE Catalog. Distinctive Gifts bv 
Mail. Winifred House, Milton. NH 
03851. 



ASTRONO.MICAL Calendar 1975. by- 
Guy OUcwell • A Christmas Gift for 
Every Night of the Year! Anyone can 
learn astronomv this way. Shows con- 
stellations visible each month, planet 
predictions. 8.5 meteor showers, much 
more. -18 laigc pages. 120 maps and 
diagrams, full explanations, frame- 
able cover picture. $4.95 postpaid 1 10 
or more. $3.96 each i from Prof. Wil- 
liam Brantlev. Furman University 
Greenville. SG 29613. Checks to "As- 
tronomical Calendar." 



/ AUTOMOBILES & 
MIDGET CARS 



BUILD YOUR OWN soap-box type 
racer. Mini-Kart kit. FREE BRO- 
CHURE. Neilson Products. Dept. 32. 
P.O. Bo-: 28. Kerhonkson, NY 12446. 

2 AUTO SUPPUES « 
EQUIPMENT 



UNBELIEVABLE Hesulta! Gas — Oil 
Saver! $6.50 postpaid. <Two — 
$12.00). Estabtisheu IB.'il. Cuaran 
teed! Motaiuv. Grantham 5. PA 

17027. 

ALTEKNATOIt Generator. Kebulld- 
er's Course: inrlu<les Tooling St Test 
Equipment; Write: Hedclund Engi- 

neering. Dept. n. P. O. Box .'•>777. 

Las Veg as, NV 89102. _ 

CAPACITIVE D'lSCilARGE ' IGNI- 
■nONS. Dl.SCOUNTED. Rodgers. .Son 
I PS). Bo x 3583. Anaheim . ('A 92803. 

RECALIBRATE any *66 or later 
CM 4-barreI Quadrajet carb for alti- 
tude. economy or performance. Write 
for deUils: PERI-'ECTUNE. 4230 S. 

36th Place. Phoenix. AZ 85040. 

CALCULATE Gas Mileage the easy 
way. in seconds. Precision computer 
eliminates writing. $2.75, New Trend. 
6621 141st Place N.E.-S, Redmond. 
WA 98052. 



BEAT GAS SHORTAGE! Increase 
mileage up to 60'. . 30 Ways $2.00 
Howe. P.O. Box 342. Aberdeen Prov- 
Ing Grounds. MD 21005. 



LECTRICKAR. > jc Per Mile. 50 
mph. Convert VW's, Fiats to Electric. 
Plans $22.50. Robert Bucy. Box 
28794. Dallas. TX 75228, _ 



Chtek Your Engint Oil From Your Da shboa rd 

‘OILGUARO ' tells you instantly il you 
need oil. Easy-to-mslali. safe, non-elec- ' 
trie system Complete installation kil 
Satlslaction guaranteed STSOS-t-SI SO 

lor handl'g a shlp’g Send ear make. 

model, dipstick length with check or money order 

SUPERMARINE PRODUCTS CO. Oapt. PS 

1 Jeliiien Or.. Raritan, N.J. 06069 « (2011 526-0255 



••tJLOVE-UOX” KIT, MAVERU:K St 
ttOMETT Cars. FREE brochure. Karr 
Enterprises, 6930 .Sylvan Hoad. Cit 

ms Heights. CA 95610. 

SANDBLA.STER.S - $34.50 • 
$839.50. Free Catalog. Truman. 1330P 
Market, Youngstown. OH 4 4507. 

ELECTRONIC VOLTAGE Regulator. 
Update Your Car To This Year's mod- 
el. No Wear, Lifetime Service. Fits 
All Vehicles From 1964 Up. State 
Make and Model of Car. $13.95 Post- 
paid or 50c for Literature. VARG In- 
dustries. 5620 -SW3Ct. Ft. Lauderdale. 

FL 3331 1. 

MARK TEN ■ B " IGNITIONS, Super 
Discount! Eiastwood Products. Orlsk- 

any. NY 13424. 

REVOLUTIONARY Auto Air Condi- 
tioner. You can build for under $50. 
Saves Gas. Free Detailed information 
Space Age Research Co,. Box 770 
Dept. PS-11. Columbus. IN 47201. 

CONVERT Automo'blir ~io hatter\ 
power. Instru-'tlons. $3.00. Driver 
stay awake device. $2.00. Han] 
bicycle in trunk equipment. S5.00. 
Guaranteed. Energveraft. 2350 WI7A. 
Denver. CO 80211 . 



CLASSIFIED ADS $2.25 per word, per insertion, pay- 
able in advance. Minimum 10 words. First word in cap- 
ital letters, rest of ad upper & lower case. Additional cap 
words, 75C per word extra. All cap headline or white 
space, $12.25 per line. CLASSIFIED-DISPLAY ADS 
$175 per inch, per month. Complete details on request. 
Advertisers using a P.O. Box number must furnish com- 
plete name and street address for our records. 

CLOSING DATE for the January issue (on sale Decem- 
ber 26) is November 8. Send classified orders to M. C. 
Ansbro, Classified Adv. Mgr., Popular Science, 380 Mad- 
ison Ave., New York, NY 10017. 




SANDBLASTER 



EASY TO BUILD 
POWERFUL . PORTABLE 

FOR LARGE OR SMALL COMPRESSORS 
FROM PARTS LYING AROUND MOST 
HOME WORKSHOPS. 

S USE COMMON SANO 

COkPlEIlPUHS 
WILSON PLANS 
BOX 340 

KERNERSVILLE. N.C. 27264 






AIR CLEANERS, make your own 
for less than 75c each. Illustrated In- 
structions and material list $2.00. 
OMNICO. P.O. Drawer O. Blvthe. CA 
92225. 



FIX-A-FLAT. No Jack needed! Aero- 
sal can. Seals! Inflates! In seconds. 
Won't harm lire. $1.00. two for $6.00. 
WT Enterprises, Suite 11415 Laurc4- 

walk, Laurel. MD 20811 . 

DON'T break' DOWN! Get new car 
reliabilitv after .50.000 miles. Unique 
plan furnishes all parts and Instruc- 
tions to recondition your American 
car at low cost. Learn how. Send for 
Brochure. Car-Nuc .Systems * Supply. 
3323 Darlington Road. Toledo. OH 
13606. 



MOTALOY Ring Valve Job While 
You Drive. $6.00. Two-$11.00. Guar- 
anteed. Andris. Box 34237. Dept. 
301E. San Francisco. CA 94134. 



STOP Auto Theft with Auto-Guard. 
Easv installation included. Send $6.95 
to M. Johnson Enterprises. Box 
21213PS, L os Angeles, C A 90021. 

•LISTEN'tO -your engine." with 
an Automotive .Stethoscope. $5.95. 
Guaranteed. Greg Associates. Box 

511. Freeport . NY M 5 ^0^ 

.STOP REPAIR SHOP GYPS. 

BEAT Auto Breakdowns. Car Care 
Guide. -Save $$$$$ - Money Back 
Guarantee. .SentI $3..'>0. Wc pay 
postage. K A R. 228 Main, Paw- 
tucket. Rf 02860. 



SENSATIONAL WINCH OR HOIST 
12 Volt; size — loaf of 
bread. Lifts Vt ton, 
pulls to 2 ton up 25% 
grade $124.95 and up. 
Reversible, self-locking. 
Complete with cable, hook, switch and 
wiring. 

SUPERWINCH. INC., DEPT. PS 
Danielson. Conn. 06239 / 2Q3/774-1456 



3 AUTO TRAILERS & 
CAMPERS 




BUILD YOUR OWN RV with Glen 
L Component Kits. Plans and Full Si/e 
Patterns. FREE CATALOG. Campers 
Pickup Covers. Fifth Wheel Trailers 
for Domestic and Import Trucks. Trav- 
el Trailers. Camping Trailers. Van Con- 
versions. .Save! Prepaid Freight Spe- 
cial! Glen L. 9152-PS Rosecrans. Bell 
flower. CA 90706. 



DETROIT APPROVED— PICKUP TANKS | 




PICKUP EQUIPMENT COMPANY, INC. I 
P.O. Drawer C, Dept. PS-11 ■ 

Hewitt, Te)Ut 76643 ■ 

Call Toil Fret 800-433-2386 | 



MOTORCYCLES, 



BICYCLES & SUPPLIES 




ovcle -Supply. Box 159S. Falrbury. IL 
6173!*. 



MOTORCYCLE Repairs - Break into 
the business. Send $1 for book list, 
tool list, and information. Cycle Me- 
chanic Mevers. 745 -Santc Fe. Ormond 
Beach. FL 3207 1. 



MOTORIEE Bicycles • Plans! Elec- 
tric. $2.00 - Gasoline, $2.00 - Both. 
$3.00. Guaranteed. Britt. 956 Spring- 
dale. Atlanta. GA 30306. 



ELECTRIC Bicycle. Ride all day for 
nickel. Complete plans $2.00. Electro. 
Box 27203. Indianapolis. IN 46227. 



A TECHNICAL GUIDE TO TRAILER- 
ING. All about safety in towing, 
equalizing hitches, how to hook up. 
aerodynamics, stabilitv. equipping cars 
and trucks and getting the nest fuel 
economy. This is not a repair guide 
but is a 290 page technical handbook 
on operation and safety, written b% 
an engineer with a travel trailer. 
must for newcomers end experienced 
trailcrists. .Send $4.95 to LINCOA. 
Dept. P.S, P.O. Box 6x35 Birmingham. 
AL .35210. 



BICYCLE Parts. The "Handbook of 
Cycl-ology. " 160 pages - 5000 items. 
Foreign an<l domestic parts, tools and 
accessories, gear tables and instruc- 
tion. .Send .$3.00 to: Wheel Goods. 
Dept. K. 14524 21st Ave North. Min- 
neapolis. MN .>5 141. 



BICYCLE Tool, all purpose wrench 
12 metric llttings, s.-rewdrlver, 
$1.00. Action AccesorioH. Box 15. 
Llverpo-Jl, NY 13088. 




NO BLO 
TIRESAVER 

for tilling bicycle 
tires at service 
stations A eir 
hoses with line 
pressures 125 to 200 psi. 

Restricts oir flow, gets correct pressure, 
no gouge needed, no more blowouts Irom 
over infloied bike tires. Bypasses olr 
when roted pressure iv reached. Choose 
Irom three psl rolings: 45, 60 or 70 psI. 
Smoll, compocl, only I 3 oz. $3.00 eo. 
postpaid, check or money order (Calif, 
odd Stole soles loi 6%) 

TRADEWAYS INC., 9800S. SeMlvedaBlvi. 
Les Angeles, CA 90045, Deolen Went^. 



4 A SNOWMOBILES 



BUILD THIS INEXPENSIVE SMALL 
SNOWMOBIL E WITH HOME TOOLS. 

Kuna on uicd »).2 b.p. rolaryu 
liixnnHiwer rturlne. FREK ■ 
Trm-k . K«ally made from 
•iMi'tl annw Urn Irenda; l,oe«l 
ni.iii-riiila — Front whrela for 
nuinnM-r— >iiay to fellow 
■ iihuia A plHitii* nnly sr>.!>r>. 

OO-KART MINI-BIKE CNOINBS 
Kially ronverird from KOTARy 
liiwn muwrr nnalnra (wllli 
irliin mnuntcil hriikn A ult. Iilkr 
IlFhli. Kiiay to follow pIhcu A 

" ALBAR SALES 

UK Hiix :IH«H Viirmoutli. Me. U40H6 I 



A VIA TION 



ALL About Ballooning. Handbook 
$3.00. Aerostat, Box 141, Long Sauit. 
Ontario. Canada. KOC IPO. 



ready to fly. Catalog. $1.00. Plans for 
original Flexi-Flier and Uuicksilver. 
catalog and more. $10.00. Eipper- i 
Formance. Inc.. P. O. Box 246-P 



Lomita. CA 90717. 



HANGLIDER DIRECTORY; Plan 
Catalog; .Samples: Magazine. Newspa 
l>er; .Self-.Soar Association. Box 1860. 
Santa MonU-a, t!A 90406; $2.00. 



Box 



AIR130AT Propeller. Engines. Hubs. 
Mounts. Supplies. Corvair. V-W Con- 
versions. Removable Alrdrives. Cats 
log $1 00. Banks Maxwell. Box 3301G. 
Ft. Worth. TX 76105. 



KITTY Hawk Hang Gliticrs and .Ski 
Kites. Rogallo Design. Information 
Packet $1.00. Plans $5.00. Dealer in- 
quiries inviterL 230 _ W. McDanjel. 



CARRIBBEAN FLIGHT GUIDE . . . 
Guides tourist-pilot completely around 
Caribbean and Central America. Mon- 
ey Back Guarantee. $2.00 ppd. Har- 
CO. Box 296-PS, Big Island. 
24526. 



FLY-ME Kites. Rogallo Design. 
Complete or kits. $1.00 for catalogue 
with Guide To ^ight. Box 44-1-4. Run- 
ning Springs, CA 92382. 



KITE.S! Quality Action Styles. 
Brochure 25c. Hutchinson. PSllA. 63 
Tremont. liarre, VT 05641. 



CONVERT TO JET POWER 



NEW BREAKTH8U IN SMALL JET-ENOtNE OCSI^ 
POWER YOUR aUDEfl. SMALL PLANE. HEUCOPTER, 



HANC-OLIDER. MOVERCRArT, ICC SLCO. BOAT. A 00-«AIITj 




I tOOKOMM-IJCruUS ■ 

- - MAMIPOO* WITH PHOie 

s *owER o.«vct. euouMS. eo 

. JNtOO'lWRJCTI iMAIXieUCOPTL- 

rTeuMvtMOOLiDAnrowEft (pochuhei 



feySOAil Mia >Moro or OM-it at em 
^ SJU Uoc-OIKJ » CAMIOOUC L«T i 

I SI 2.00 1 GSMS JET ENG. CONSTRUCTION PLANS I 



EMG ENGINEERING CO. 

18518 ;; so. BROADNAY. GARDENA. CAL. 90248 



SA 



HOVERCRAFT 



FANTA.STIC new hovercraft. Build 
for $350, planes out 250 pounds on 
6 hp! Plans $9.00. Free information. 
Palmer Acr<»Rvslems, Box 691, Renton. 
WA 980.55, 



Copyf-,-: 
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FREE 

ASTRONAUT 
^ tRON-ON 

WITH ORDER 






FLOAT ON All? 

AROUND YOUR HOUSE OR 
SCKOOLI A GREAT FATHER 
AND SON PROJECT) 

EASY TO BUILD AR CAR 
POWERED BY ORDINARY 
UACUUM CLEANER MOTOR. 

^«nd S3.00 for plont and photo* t< 

WUIT WORKS 
BOX«22,D«pt.C NEWPORT BEACH. CA. 92663 




KOVERCRAFT plAQt all sizes, types, 
xested desiKns. Photos. Information 
SI. 00. Universal Hovercraft. 2611 
162nd Place. Redondo Beach. CA 
00278. 






AERO-CAR <THE ORIGINAL) 
AIR CUSHION VEHICLE 

Amazlns hoverrraft liullt easily with 

a" LAWNMOWER ENGINE POWERED 
a CARRIES ONE MAN AND MORE 
a FLIES OVER LANO/SNOW/WATER 
a FORWARD. BACKWARD, SIDEWAYS 
AND HOVERS) 

Complete ('(iiiKtruetlon Plan and Rook 

Aero Projects, 

BoxSllSPS. Clinton, N.J. oases 






6 ASTRONAUTICS 



STARTREK Models. Rockets. Cata- 
log. 2Sc. Alrtrek. Box 561052. Miami. 
FL 33156, 



HYDROGEN BALLOON KIT. Have 
loads of fun sending messages. Re- 
ceive answers from up to 1000 miles 
sway with those fantastic balloons! 
Made by you from this new exciting 
kit! Just send $5.00 for this complete 
year round kit. ArosjMce Products. 
Dept. 20. 3400 Dariington. Toledo. 

OH 43606. 

f* PLASTIC ROCKET SECTIONS 

FlnS. Casings, Nose Cones. 
Stamped envelope for brochure. Pa- 
cific Releasing Co.. 50 Yosemite. Oak- 
land. CA 94611. 



THE NEXT INDUSTRIAL 
REVOLUTION 



I 



i 



ROBOIICS 

nEUISlEfTER° 



SAMPLE COPY SI. 00 
ROBOTICS NEWSLETTER 
260 GODWIN AVE. 
WYCKOFF, N.J. 07481 



WORLD'S Most Remarkable Pen. 
Selected by Nasa. used on Apollo. Sky- 
lab. Soyuz spaceflights. Now avallab'e 
to general public. Writes in extreme 
temperatures of — 50F to + 400F, 
upside down, underwater, on glossv 
photographs. Nitrogen-pressurized vis- 
coelastic ink prevents skipping, ooz- 
Inir. UncondUlonally Guaranteed. 
$3.95; extra pressurized refill 
Thams Industries. Inc.. 532 Miguel. 
Fullerton. CA 92635. 



REAL ROCKET.S — YOU BUILD 'EM 
AND YOU FLY 'EMI Single and Multi- 
stage. scale and original designs, even 
remly-to-fly. Launch birds to 2,500 
feet again and again — with gentle 
I parachute recovery. Safe, inexpensive 
' solid-propellant engines, transmitters, 
featherweight cameras. .Start your own 
model rocket collection with a big 
new. color catalog of over 80 rockets 
from 49c up. Send 25c for catalog to 
ESTES INDUSTRIES, Dept. 3C. Pen- 
rose. CO 81240. 



STATIC testing service, inexpen- 
sive, professional. Rocket Propulsion 
Co.. Box 15346, Dei City. OK 73115. 

ROCKETS! LAUNCH 2500' HIGH! 

ASSEMBLE Yourself. Exciting bat- 
tery controlled lift-off! Real solid fuel 
propelled. Parachute Recovery. Giant 
Color CaUlog plus FREE ROCKET 
COUPONS-25C. Centurl Aerospace - 
PS114. Box 1988. Phoenix. A2 85001. 



EXCITING 
SPACE AGE 
HOBBY! 
ROCKETRYl 

Complete catalog with tc-cnnicn> data on 
K.S.I. Model Ki>Pkel» tnal renllv Hv to, 
thounaiitlM of feet. powlliHl real wi'li* 
fuel rocket engineii. Rends a3.0S for Kocket 
KU, a Kocket ThrUKters and Catalog or 
60 C for Catalog oniv. 

FLIGHT SYSTEMS, INC. Dept. S114 
9300 E. SSth SL, Raytswn, MO 64133 




BOATS, tNBOARD 3 
OUTBOARD MOTORS 



money — assemble yourscU. Factory 
molded sections bond into one-piece 
craft. 20 models — 14' to 32' Cruisers. 
Runabouts. Sailboats. Accessories, mo- 
tors. trailers. Easy terms. Free cata- 
log. Luger. Dept. AC-74. 3800 West 
Highway 13. Burnsville. MN 55337. 



BOAT KITS. HULL KITS. FRAME 
KITS, PLANS AND PATTERNS. World’s 
Largest Catalog - Over 300 Designs. 
7 to 77 feet for the amateur, in ply- 
wood. fiberglass ur ferro cement. SAIL- 
Prams. Day Sailers. Motor Sailers. 
Ocean Racers, Trimarans. Catamarans. 
POWER-Crulsers. Trawlers, Run 
abouts, Fishing Boats. Kayaks. In- 
board and Outboard Hydroplanes. Also 
complete Boat Builders Materials. 
.Sails. Fiberglass. Etc. Send $1 for 
Catalog or $2 for Catalog Plus Boat 
Builders Guide to: Clark Craft. I6-S 
Aqua Lane. Tonawanria. NY 14150 
CANOE KITS — Wood Canvas. 
Molded Ffbe'glass — Free Catalog. 
Trallcraft. Inc., Box 6062. Concordia. 
KS 66001. 

KAYAK KITS • Molded Fiberglas • 
Wood. Canvas. Parts precut. Com- 
plete kits $39.95 up. Free literature. 
Dedham Kayaks. Dept. PS5. Box 207. 

W. Lynn. MA 01905. 

FIBERGLASS BUILDERS MATERI- 
ALS - Lowest Factory Prices in Cloth. 
Matt. Roving. Resin. Epoxy. Foam. 



tiire plus Booklet on Mold Making and 
•‘How to Fiberglass". Clark Craft. 16- 
S1 Aqua Lane. Tonawanda, NY 14 150. 

NEW 1974 Outboards. Top Brands! 
6 H.P. $350: 15 - $500: 40 - $670: 
50 Electric • $948; 70 Electric - 
$1150. All Sizes. Seott-McCulloch 
Parts. Handling 50c. Electra Marine. 
610 Merrick Road. Lynbrook. NY 
11563. 

BOAT-FRAME KITS. PLANS. FULL 
SIZE PATTERNS especially for ama- 
teurs. Elasy. proven methods include 
stop-by-atep pictorial instructions. 
Sail - Jets • Inboards • Outboards 
Cruisers - Houseboats - Hot Boats 
Hydroplanes and many more for 8' to 
49'. Also complete supplies and ac- 
cessories - fiberglass, bronze screws 
and nails, hardware, sails, spars • 
"How-to-Books". .Send $1.00 for 
HUGE NEW 112 page catalog. Glen 
L. 9152SP Rosecrans, Bellflower. CA 
90706. 



7A 



INSTRUMENTS 



ELECTROPLATING EQUIP. 

Portabla Platers. Supplies I; “Know-How.” 

Sulld your own tenhs for Nickel. Chrome, 
etc. uey-to-lnstall FVC liner*. Raetiflsr 
component* ell sUe*. SchHiiatlc aarts 
lists, formulas, operating In s trwctlowe for 
all plstlng. Guar, to save 2S%-TS%. lomt 
good used units tor Ml*. 

tend for FREE tfotells. 

PUTERS SERVICE CO. 

iSia-Ti Csperanu Los Angel** 00O2S 



ELECTRIC motor supplies! Equip- 
' plans! Modem. Box 7266. Kan- 
ity. MO 64113. 



"'cig 



FREE WINDPOWER HEAT 
Cuts fuel bills, beats shortages 
Encyclopedic windmill/genera- 
tor report gives 
sources, costs. In- 
structions, capaci 
ties, specifications 
NOW $2.98. 

ENERGY UNLIMITED 
Dept. 111. 

219 Thomdiko St. Palmar, MA 010G9 



ELECTROPLATING. Complete Text- 
book. All Metals. Electroplate Metal- 
lic Nonmetallic Items. $7.00. Details 



Free. Tropic. Box 95P. Palm Bay. 

FL .32905. 

BURGLAR'Fire Alarm Supplies and 
Information. Free Catalog. Protecto 
Alarm Sales. Box 357. Birch Run. Ml 

48415. 

SAVE MONEY! On water, sewer and 
plumbinr! bills! Expert reveals meth- 
ods! Write - Bowser's Controls. 4162 

Cardendale. Dayton. OH 45427. 

NEW COLOR TELEPHONES, book- 
lets about connecting telephones, and 
telephone accessories. Details. 25c. 
Telephones. Box 29002-A. Queens VII- 

lage, NY 11429, 

SOLAR Science Projects $3.00. 
Centerline. 401B South 36 Street. 
Pheenix. AZ 85034. 

OVERHEAD GARAGE DOORS. 

ALL TYPES SINCE 1949. Com- 
plete Doors. Parts, Springs, Instruc- 
tions. Electric Operators. Radio Con- 
trols. GET PACTS TOLL F^EE COM- 
PARE OUR WHOLESALE PRICES- 
(800) 631-5656 Nationwide. (New 
Jersey Residents - ( 800 i 872-4980' 
Ridge Door. Monmouth Junction. NJ 
08852. 



SAVE! BUILD YOUR OWN 
POWER TOOLS 



MHAL FARTS KITS AT 
RCTORY DISCOUNT FRICIS 

lO-in. TILT/ARBOR SAW 
I 6-in. BELT SANDER 
SPINDLE SHAPER 
„ 9-In. TILT/TABLE SAW 
• 18-in. BANDSAW • 12-in. BANDSAW 
9 COMB. DRILL PRESS LATHE i 




PLANS with $1 


\oo 


FULL-SIZE 


r p*r plan 


PATTERNS A 


■ DtductibI* 



MARINE Engines, conversions, 
parts, equipment. Catalog Free! 
.Stokes Marine Industries. Coldwater. 

MI 49036. 

FiPERGLASS, Resin. Brass, bronze 
screws. Prepaid, no tax. Boat plans 
Catalog 25c. Stiles, 11-S Mantua 
HtB., NJ 08051. 




GENERATORS, ETC. 

PLANS - Heat, power from 20.000 
watt windmill or solar panels $9.00 
each. Convert three phase motors to 
single phase, ac motors to generators 
$2.00 each. Complete plan and kit list 
50c. DanRan; Box D: Reno. NV 89506. 

9 ELECTRICAL 

SUPPLIES & EQUIPMENT 



11 DO-IT-YOURSELF 

FREE! Burglar, Fire Alarm Catalog. 
Silmar. 133 SW 57th Avenue. Miami. 

FL 33144. 

WINDMILL Generators. Plans $5.00 
Solar Heating $5.00. Energy. Box 
1158. lAncaster. SC 29720. 



SAVE 

$500 

KiU from $21.99 to $69.99 ~ 

Featured in Papular Sclsnce. 

Mechantx llluitrated. Sold for 28 years. 
64.000 in um. Satisfaction guaranteed. 
Send $2 each for Plans (state tools wanted). 
Catalog included. Or, send 254 for Catalog! 

GILLIOM MFQ. CO. 

Popt. PS-11 , St. Charles, Mo. 63301 
FREE Firelogs From Newspaper. 
Make clean burning, color flame fogs 
using easily built roller. Plans $1. 
Wlnrol. Box 23, Arlington, MA 02175. 

FREE ENERGY! Dozens of Plans 
and Ideas. Solar. Windmills, Methane 
Generators, More! Send $2.75 to: 
PER. Dept. 100, 15 Riverside Dr., 
Saginaw. MI 48602. 

NEW Portable drafting machine! 
Eliminates drafting board. T-square. 
Simplifled. inexsensive. Expert results 
Free details, Bilotta. 10407-C West- 
ern. Downey, CA 90241. 

TELEPHONES Unlimited. Equip- 
ment. Supplies. Catalog 50c. Box 
1654-A, Costs Mesa. CA 92626. 

APPLIANCE REPAIR. Teach your- 
self a trade or repair yours. Individual 
repair manuals. For washers, dryers, 
dishwashers. $3.95 each, plus 30c 
handling. Specify make, tyjie. Or send 
50c for brochure. California residents 
Include sales tax. Harrison Sales. 
P.O. Box 1163. Glendora. CA 91740- 

LOCKSMITHING Supplies - Buyers 
Guide. $1.00. Dospubs. Box 22005R. 
Phoenix. AZ 85028. 

1400 CATALOGS Usted and De- 
scribed. Sources for EVERYTHING Im- 
aginable. $2.00. MASTERLOG. Box 
24413-D. Oakland. CA 94623. 

BURGLAR-Proof your home! Man- 
ual, $2.00. Money back Guarantee. 
Bolton. 956 Springdale. Atlanta, GA 
30306. 

ANGX-EDISC. Terrific Low Cost 
Game. Cltt. Plans $3.00. Ruthwood 
Products. 42 Woodridge. Buffato. NY 
14225. 

WINDTUR61NES. Several kinds. 
12v, llOv. $5.00. Solar heating, cool- 
ing. $3.00. Non-pollution trash burn- 
er, S2.00. Convert rotary lawn mower 
to tree limb shredder. $2.00. Easily, 
cheaply made. Guaranteed, illustrated 
instructions. Eiergycraft. 2350 W47A. 
Denver. CO 80211. 



CONVERT TV to 6ft. wide screen. 
Inexpensive Details $1.00 Pe' "■* 
able. WT Enterprises, Suite 11415 
Laurelwalk. Laurel. MD 20811 



WOOD STOVE. Build from barrel 
and our kits. KU for 30 gal. drum 
$25.50; for 55 gal. drum $33.50. 
Postpaid U.S.A. No welding. Modern 
Kit Sales. P.O. Box 12501. North 

Kan*a* City, MO 64116. 

LOCKSMITH - Materials Purchasing 
InformatioD - $1.00. Jem. 630 Lyle 

Ave., Haines City. FL 33844. 

REGAIN Your Self-Suflflciency! We 



. Buggies. She"ers. Parers. 

Teakettles. Stoves, Coffee Mills. Black- 
sinltJiinn, Windmills, i hems. Ke 's. 
Grist Mills. Harness. Wash Pott. Adzes. 
Hand Feed Grinders, Fitters. Lard 
Presses. Cider Mills. Kraut Cutlers. 
Water Rams, Farm Tel's. Farm Size 
Hydro-Electric Units, and much morel 
Over 200 page catalogue - $3.00 1 Re- 
fundable!. Cumberland General Store, 
Dept. PN. Rt.3. Box 479. CrosBVlUe. 




WHAT'S YOUR RESIDENCE 
WORTH? Be sure. Appraise it your- 
self. Complete method by experienced 
appraiser. $2. CMR. Box 2284, St. 
Louis, MO 63109. 



Need a Special Tool 
for a Special Project? 




RENT IT! 



FOR ANY TYPE OF RENTAL EOUIPUENT 

Check your yellow pages under 
Rental Service Stores and Yards for 
the ARA store near you or write: 



A american rental association 
yA^ 2920 23rd Ave . Moline. Illinoii 6126^ 



ergy used for home heating 20 91^ and 
more. Maintains comfortable tempera- 
ture. Easy to build, illustrated Plans 
$2.00. Purchase materials locally, 
build for less than $10.00. Candet 
Inc., Electronics Group. Box 2323. 
Chicago, IL 60690. 

ORDER a Solar Mat and discover 
the benefits of Solar pool heatin<r. 
Send $7.95 to N. Hughes. 4750 N.E. 
13 Terrace, Ft. Lauderdale, FL 33308. 

12 HOME CRAFTSMAN 



WALNUT Bowls. Legs. Round Pic- 
ture Frames. Gun-Stocks. Lumber. 
Moulding. Midland Walnut. Box 262, 
Savannah. MO 64485. 



FREE: New handicrafts catalog. 

Supreme Handicrafts. Box 395-PS. 
Sioux Falls. SD 57101- 



HOW to build a better saw guide 
than you can buy for your portable 
saw. Carpenters use them. Saves time. 
Stops bad cuts. Simple to build. For 
Instructions send $1.60 to Monroe. 
703 Almar, Santa Cruz. CA 95060. 

WOODEN DOLL HOUSE KITS. High 
Quality. Self-addressed Stamped En- 
velope. Chesapeake Precision Iroducts, 
108 Midhurst Road. Baltimore. MD 
21212 . 
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CABINET Doon and Acceasories for 
Remodallnc Kitchen Cabinets Eco- 
nomically. Charlotte Cabinets. Box 
ISS, Charlotte. MI 48813. 

1400 CATALOGS Listed and De- 
scribed. Sources for EVERYTHING Im- 
aainable. $3.00. MASTERLOC. Box 
24413-E. Oakland. CA 94623. 

CHRISTMAS Angel Plans. Complete 
Patterns. Instructions. Large 38" Ex- 
terior Model - $4.50. Interior 19" 
Model - $2.50. Guaranteed. Perfor- 
Lamp. Box 403G. Vermilion. OH 
44089. 

WOODWORKERS. Hobbyists. 
1975 Catalog containing Chair Cane. 
Swiss Musical Works. Clock Kits. 
Lamp Parts, Tools. Finishing Materials. 
Hardware. Plans, etc. Send 35c. 
BARAP. Dept. PS74. 407 Monroe, 
Sturgis. MI 49091. 

VENEER Bargain! 25 Square Foot 
Assortment i Walnut. Cherry. Maple. 
Mahogany. Avodlre. Benin. Birch. 
Koa> Or One Variety. $7.00 Postpaid. 
30 Exotic Samples 4" x 9". $4.00 
Postpaid. Exciting Catalog 25c. Mor- 
gan. Department P02K5. Box 18169. 
Louisville. KY 40218. 

ASSEMBLE Lamps for Pleasure and 
Profit. Free Brochure. The Craft Cen- 
ter. Box 7161. Hampton. VA 23666. 

• HOW TO APPLY PANEUNG." 82 
pages $1.95 postpaid. For free listing 
36 other Home Improvement Books 
send stamped addressed envelope. 
Marcon Publications. West Liberty. 
WV 26074. 

HARDWOOD • beautiful imported. 
Free color brochvire. Wood World. 
212 7th Street £.. Bradenton. FL 
33503. 



t— Fine.' 3-0 Sight Magnifiers -i 
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4" METAL Cutting Lathe. Factory 
Direct $47.20. Taig. 15048 Proctor. 
Industry, CA 91746, 
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WOOD Lathe 36". Build Your Own 
Kit, $24.00. Free Literature. Wood- 
crafter. 5220G Huntclub Road. Ra- 

cine, W1 53402. 

20 PLANS. Easy to Construct Mod- 
em Home Furniture, Procedure in- 
cluded. $3.00. Gagnons. 20 Park. Car- 
Ibou. ME 04736. 

“GETTING Started In Stained 
Glass." 50c. Whittemore. Box 2065X. 

Hanover. MA 02339. 

WOOD — Domestic and Imported 
Hardwoods. 3500 items! Clock, musi- 
cs Instrument kits. Tools . . . discount 
prices. Hard-to-flnd hardware. 144 
page catalog. 50c. Craftsman. Dept. 
BX-114. 2729 Mary. Chicago. IL 

60608. 
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TOOLS « 
MACHINBRY 



DRBMEL. Atlas. Maximat. Unimat. 
Toolkraft. X-Acto. Foredom. Etc. 
Priced for your pocket. Catalog $1.00 
refundable. Tools Unlimited. Inc.. Box 
7PS, Brentwood. NY 11717. 

END Mills. Lathe milling attach- 
ments. Catalogue. Milling. Box 73. Ce- 
dar Rapids. lA 52406. 




KWICK POWER FOR TOOLS 

110 volU D.C. 1000 wsut 
saswben flWD say rcbleU 
with sn altrrnator. InttMlir 
permanrstly In IS mlnotes. 

OperaU heavy OaO Mwa. 
drllla. Iltkta. baatsis 
isiaay aserv a.e. dcvteaa. i 

Will not barns altemaCOT. ' 
ft4.es poatpald, ebreh or 
money order. Sie.es with Voltage Indtral- 
. — . It yooraolf plaaa *— •*— 

AUTO QUICK 

•700 ll4tli Avanua Nertli 
Ciiawipllw. Mlww. ••JtO 





MAXIMAT. Unimat Lathes. Attach- 
ments. Metals. Cutters. Micrometers. 
Catalogue $1.00. Campbell. 1424 Bar- 

ciay, Springfield, OH 45505. 

SMALL Foundry Furnace. Supplies. 
Free Literature. Pyramid Products. 
Dept. M. 3736 .South 7th Avenue, 
Phoenix. AZ 85041. 

SAVE MONEY! Operate three phase 
motors on single phase service. Plans 
$5.50. Flying Dutchman Productions. 
Box 11304, Portland. OR 97211. 

NUTS. Bolts. Screws. Assortments. 
12 gross small machine screws mixed 
$6.95. Catalog 50c. Nutty Co.. 
15765msp. Fairfield, CT 06430. 

POWCfiCB N$N0 TRUCK 
CLIMIS STKIIIS 
Llfti htavy apRliaacti. 
RiMM, fwaaces, water 
ktalers, bailers, tea#- 
iNg $ cepy nachiaai. 
etc. UP $ bOWN stairs. 
Laais & uaiM$t tracks, 
rcdacai labar, iajarici. 

ESCKUU, INC. 

■ai 1)S$$, Tuba City, 

Callfarwia i$t$i 

110 VOLTS $9.95 from car’s elec- 
trical system. Connect one wire, no 
switches. Operate power tools, fast 
charge. weld. Voltage indicator. 
Five vear guarantee. Nothing like it. 
Patent pending, BEPE Manufactur- 
ing^ 

BANDSAW BLADE Complete. Weld- 
ed to Fit Your Saw. COMPETATIVE 
Free Literature. Thontas Parker. R4- 

B735. Sonora, CA 95370. 

ROUTER Bits, i'*" shank, high 
speed, used; excellent condition. $3.00 
dozen postpaid. Lillian's. Box 4777-S. 
North Hollywood. CA 91607. 

14 BNGINES ft MOTORS 

ROTARY .STEAM ENGINE. Build 
with lathe, drill press. Scale to suit. 
Prints, details, photos $5.00. Mize 
Experimental Engines. 8714 152 St. 

E.. Puyallup. WA 98371. 

REWIND car generator for IIU 
V.A.C. power plant. Plans $2.00. R. 
.Schmauss. 1228 E. Cass St.. Tampa. 
FL 33602. 

16 CONSTRUCTION 
PLANS, BLUEPRINTS 

PYRAMID House Plans — Various 
sizes and types. $1, Delta Structures. 
Dept. -PS, Box 2382. Norman. OK 

73069. 

AUTHENTIC Dutch WINDMILL Plans 
P-102. Use for decoration and or gen- 
erate electricity. $13.95. Send 50c 
for brochure (refundabtej . "Windy- 
Teo." Box 111, Shelby. Ml 49455. 

18 CAMERAS A PHOTO 

SUPPUES 

FREE Free! Bargain Book — Cen- 
tral Camera Co.. Dept. 4111. 230 S. 
Wabash. Chicago. IL 60604. 

19 MOTION PICTURES 

175-Ft. 8MM CLASSIC SAMPLER 
. . ONLY $1.99. Highlights from hey- 
day of the silents! Chaplin. Laurel & 
Hardy. Fairbanks. Keystone Hops. 
Gish. Pickford. Chanev. the first In- 
dianapolis 500 and more. Order to- 
day . . . Specify standard or super-8 
Free catalog: 8MM. St 16MM. movies 
& 35MM. 2"x2" color slides. Black- 
hawk Films. 494 Eastin-Phetan Build- 
ing. Davenport. lA 52808. 

8MM - SUPER 6 • 16MM MOVIES! 
Big.rost Selection! Lowest Prices! Free 
Catalog! Cinema Eight. Box PS. Ches- 
ter. CT 06412. 

SUPER 8. 8MM. 35MM. B&W and 
Color Film. Supplies, Processing 
Equipment. Send 25c for 84-page cat- 
alog refundable with order. Superior. 
142-448 N. Wells. Chicago 60610. 

SUPER 8mm. 16mm. 8mm silent 
and sound film classics. Free Catalog. 
Niles. 1141-PS Mishawaka. South 

Bend, IN 46615. 

UNUSUAL movie supplies. Free cir- 
cular Esoh, 47th Holly. Kansas City. 

MO 64112. 

FREE Catalogues. 5.000. 8-16MM 
Films. Internatfonal-S Films, Green- 
vale. NY 11548. 



19 A COLOR SUDES 

35MM COLOR SLIDE SAMPLER. 
... 20 fascinating 2" x 2" . . . 
only $1. Free catalog. Hundreds of 
sets . . . travel, circus, wildlife, flow- 
era. railroad, war. etc. Order now. 
Blackhawk Films. 495 Eastin-Phelan 
Bldg., Davenport. lA 52808. 

35MM COLOR Slides. 10.671 • In- 
dividually Sold. Described Encyclo- 
pedia - Cata'og 25c. Wnife World- 
wide. Dept. 16-114. Los Angeles. CA 
90025, 

CAF Color Slides. 12.500 U.S. end 
foreign. Catalor' 25c. Worldwlf*c Slides 
PS2. 7427 Washburn, Minneapolis. .MN 
55423. 

21 HOBBIES 8t 

COUECTtONS 

INTERESTING. Informative. Help- 
ful Alt Hobbies Magazine Subscrip- 
tion $3.00. Sample 35c. Write: Hob- 
by Trade, Box 134. Clifton. NJ J7015. 

HOW To Create Beautifully Veneered 
Furniture Quickly. Easilv! Send 2cc 
Illustrated Veneering Manual Cate 
log. Exotic Veneers. Inlays. Supplies. 
Morgan. P02K6. Box 18169, Louls- 
ville. KY 40218. 

COLLECT MUitarv Medals. List 50c. 
Vernon. Box 387PS, Baldwin, NY 
11510. 

50 GORGEOUS JUNGLE BUTTER- 
FLIES S3. 50 — 15 Beetles Worldwide 
$3.25 — Exotic Leaves Pack $2.00. 
Giant Natures, Hobbies Bargain List. 
Collectors’ Wonderland. Dept 7, Box 
1170, New York 10008. 

TREASURES OF THE SEA. collec- 
tors or handicrafts. Samples $1.00. 
Port City FroduiU. Box td»-G. Wii- 
mlngton, NC 28401. 

FREE Pricelist. Worldwide Sea- 
shells. Box 13288. Tampa. PL 33681. 
Book S2 

CIVIL War 2Smm metal wergame 



soldiers. All figures illustrated. 20 
Page Catalog «3. 50c. Busslcr. Box 
107-E, Wollaston. MA 02170. 



22 



JEWELRY 



METALSMITHING Catalog with proj- 
ect ideas. Lost wax casting, enam- 
eling. electroforming, electroplating, 
and leathcrworking. We offer proven 
quality in a wide range of tools and 
materials for the professional or hob- 
byist. Only $1 for postage and han- 
dling. California Crafts Suppiv. P.O. 



I 



SENSATIONAL NEW WATCHBANO 

Spacr-^e design nukes this band ideal 
for skindivers, golfers, all sportsmen. 
Top quality nylon webbing, unique Vel- 
croA closure and rustproof snaps. Wash- 
able. Changeable tabs. Available In 
black, blue, rrt A gold. Sizes: Sm, Med, 
Lg. lust $3.00 postpaid with extra color 
labs at 85o/pr. with order. Satisfaction 
Guarantee. 

SPACE COAST ENTERPRISES 
Dept. A. P.O. Box 231 
Melbourne. FL 32935 



MASONIC Jewelry. Free Catalog. 
Mastercraft. Dept. K114. 83 Canal. 

New York. NY 10002. 

.^EVD 50c for Jcwelrv Catalog. Re- 
fundaole, to Franke, 1217 East Wash- 
ington, Fort Wayne. IN 46803. 

23 MINERALS A 

PRECIOUS STONES 



FREE Illustrated Mineral Catalog- 
Filer's Minerals. Box 467P4. Yucaipa. 

CA 92399. 

FREE Information! Receive Inter- 
esting. Valuable Minerals Monthiv! 
Write Todav! Mineral of Month Club. 
Box 487P16. Yucaipa. CA 92399. 

24 ANTIQUES, RELICS A 

INDIAN GOODS 

GENUINE Cherokee Arts and Crafts. 
State Item desired. Cherokee Indian 
Village. Pigeon Forge, TN 37863. 

25 FORMULAS. PLANS. 

ETC. 

ANY Formula $5.00, CaWlog — 
Manufacturing Treatise 25c. H. Bel- 
fort. 192 N. Clark. Chicago 60601 
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SCIENCE A 
CHEMISTRY 



AMAZING ELECTRONIC PROD- 
UCTS - Pocket Laser. See-ln-The- 
Dark, Radio Scramblers. Penlight 
Strobe. Bug Detectors, TV Distruptor. 
Many More, All New, Catalog $1. In- 
formation Unlimited, Milford. Nil 

03055. 

CHEMICALS - Apparatus, Biologi 
cal Scientific Supplies. Catalogue - 
50c. Hagenow Laboratories. 507 Hu- 
ron. Manitowoc. WI 54220. 



LASER OR PHASER PISTOL — Complete 



LASER OR PHASER PISTOL — Complete 
. ■“ r=f— . Plans for Build- 

)• • ing — $2.00oach. 

r SOUND LASER 

‘ IBLE F 0 R Cfi 

FIELD — $1.50! 
i9r^ MOON MAN RO- 

BOT — (1.50, FLYING SAUCERS & “UFOs" 
— $2.95. Catalogue of a 150 Science Proj- 
ects — 50$. >- 

JACK FORD SCIENCE PROJECTS 
(formerly Roy Davis Lab.) 1316 Nalte Av. 
Drawar 5750, Jackaomrilla, Fla. 32207 


LABORATORY Supplies - Discount- 
ed Prices! Catalogue - 50c. Starr Sci- 
entific, 916 Madison Street. MaoL. 
towoc. WI 54220. ^ 


Pasma fusion could solve energy 
crisis within the year. Details, write 
Congressman for pages E5630 and 
E3631. 1974 Congressional Record, 

NEW Catalog! Hobby Ideas, labora- 
tory supplies, chemicals, educational 
kits. Send $1.00 to Dept. E-1. Merrell 
.Scientific Div.. Empire Mall, Roches- 
ter. NY 14608. 


TRANSMISSION OF 
ELECTRICAL ENERGY 
WITHOUT WIRES 

Tune in with the Biggest Invention ev» 
made. Virtually unlimited amount of Electrr 
cal Energy practicable anywhere. Find out 
How! Send $3.00 To: 

Tesla Research, P.S., Bax 31 Celdwater Rd.. 
Merritt. B.C. VOX 2B0. Cuaia. 


LASER Parts Catalog 60c. Moyni- 
han, 107 North Brighton. Atlantic 
City. NJ 08401. 


HE-NE LASER TUBE . $23.50 
3 LASER PLANS . $ 4.00 

TOY LASER TUBE $ 5.00 

-LASER EXPERIMENTER." Bi- 
weekly Journal — 26 issues — $16.00; 
New Catalog — $1.50; Laser Course — 
$6.00: Plasma Scientific, Box 1005. 
• PS1174." Claremont. CA 91711. 


ENERGY Saving Devices —Our Cat- 
alog Offers Easy Plans for Saving En- 
ergy and Money. Solar. Wind. Auto- 
motive. Many More, All Guaranteed.^ 
$1.00. Information Unlimited. West 
St.. Milford. NH 03055. 


BIOFEEDBACK. Professional instru- 
ments; Electroencephalophone. Gal-, 
vanic Skin Responite. J&J. 8102S. 
Bainbridge. WA 98110. 


solarwind 

THE NEW SOLAR ENERGV-WINU ENERGY 
NEWSLETTER. . .NEWS. THEORY. EXPERIMENTS 
PROJECTS. PLANS . . .SAMPLE COPY $1.00 
write for your ropy Utdty: 
HALLMANN OPTICS AND ELECTRONICS 
DEPT.-N. X36 S. 113. West AIMs.WI 53214 


ASSOCIATION Pushing Gravity Re- 
search Announces Breakthrough^ — Es- 
say Competition Extended trough 
December; Booklet $1.00. Carnahan, 
3204 Breeze. Austin. TX 78722. 


HUNDREDS of Weird L«ttJe Known 
Formulas. Laboratory Experiments - 
Supplies. Information. Make Synthetic 
Gold. Emeralds: Mcas'Te Radiation! 
Rocketry! Catalog 7Sc. Electro-Chemi- 
cal Laboratories. Post Office Box 205- 
S. Staten Island. NY 10306. 


/Cfli.CJlflTQH QWIHERG 

t'w your -f-x-«- cslculstor to compute squire 
mots, cube roots, trig $ inverse trig functions, 
logsriihmi. exponetiliils. tnd more! . . Quickly. 
Accurately. Eiiily! Send Toduy for the IMPROVED 
i EXPANICD edilion of tbc Fim 4 Best Cslculstor 
Manual - Now in use throughout the Wxld. . .still 
only $2.00 Ibitpsid with Money Back Guarantee! 
MALLMANN OPTICS AND ELECTRONICS 
Dept. 19. H3tl S. 113. West AIMs.WI SS2I4 


CHEMICALS. Labware. Kits. Min- 
erals. Catalog 50c. K N Chemical Sup- 
ply Co.. Box 748. San Eemadlno, CA 
92402. 


FREE Electronics Plans and Kit 
Catalog. McCord Electronics. Box 
276-P. Sylvania. OH 43560. 


27 PLASTICS 



CASTOLITE pours like water, hard- 
ens like glass without heat. Crvstal 
clear, colors. Embed flowers, seashells. 
mememtos. anything. Make fine gifts. 
Form flexible molds over anv pattern, 
sire. Reproduce your own designs In 
plastics, candlewax. metal, plaster, 
cement. Send 50c for illustrated Man- 
ual and New Mold Catalnr. Profitable. 
CASTOLITE Dept. 74M PS. Wood- 
stock. IL 60098. 



$74 I POPULAR SCIENCE 





FREE UTERATURK (or sculpton 
■howins how to make mold*, cast 
plastics. Adhesive Products Corpora- 
tion. 1660 Boone Avenue. Bronx. NY 



29 LOG CABIN & 

HOME BUILDING 


BUILD Log Cabins rustic furniture, 
^replaces!!!! Complete manual $3.00. 

. . 'A' Frame plans $2.00 . . . Guar- 
anteed. Bilder, 956 Springdale. At- 
lanU. GA 303d6. 


NATURAL stone house. Gather rocks 
itow build next summer. Need pickup, 
handtools. no experience. "House of 
Stone" shows how. $3.00 (Guaran- 
teed!. Stonehouse 38. Sweet. ID 
83670. 


30 GARDEN SUPPLIES 
. & EQUIPMENT 


^ RIDING LAWNMOWER SALE. Sea- 
sonal Close-out 1974 Mustang 7 
Horsepower. $199.00. Free Brochure. 
Tomco, Box 72. Oak Grove, MO 64075. 


fc/ NURSeRY SUPPUES 


LEARN Landscaping and Garden 
Ine. Start a profitable business. Free 
information. Lifetime Career Schools, 
Dept. A-640. 2251 Barry Avenue. 
Loa Angeles. CA 90064. 


MELLINGER’S 

NEW 1975 CATALOG 
, OVER 1.000 PLUS 

^ NURSERY ITEMS 

Many unusual. Bonsai, Terrariums, Crafts, 
Seedlings, Fruits. Shrubs, Trees, Propaga- 
tion Supplies, Books, Tools, Pots, Hor- 
mones, many other items. 

MELLINGER'S INC. 

2294 W.S. Range Road 
North Lima, Ohio 44452 


GIN.SENG Bringing $30 pound, Have 
seeds, roots. Goldenseal. Full Informa 
tion. G. Collins. Viola. lA 52350. 


32 REAL ESTATE 


CANADIAN Land: $285.00. $10.00 
Month. Free Information. Vacation 
Acres, 7771-B Bernard, LaSalle. Can- 
ada H8N 1V8. 


CENTRAL Ontario — Choice 640 
acre Sportsmen's paradises still avail- 
able — $20.00 plus $6.50 Taxes 
veariy. Maps, pictures. $2.00. (Re- 
fundable!. Information Bureau. Nor- 
val 3. Ontario, Canada. 


$1 ACRE — Canadian Border^— hun- 
dreds campsites, islands, farmlands, 
directly from tax authorities. (Non- 
profit) Lists, photographs mailed. 
Kegister Room 11, 110 Church 

street. Toronto 1, Canada. 


BIG . . . FREE . . . CATALOG! 272 
Pages! Over 2.500 top values In 40 
states coast to coast! UNITED FARM 
AGENCY. 612-PS West 47th St.. Kan- 
sas City. MO 64112. 


LOCATE WATER — McUl Water 
Dowsing Rods used by thousands who 
are not sensitive to Willow or Dog- 
wood. Learn to use in 5 minutes. 
$4.95, Old Dowser. Dept-PSl, Box 6. 
Lebanon Church. VA 22641. 


FLORIDA East Coast. Over 600 
Waterfront. Acreage, and Golf Course 
Investment and retirement listings. 
Tell us what you are looking for! In- 
vestors' Realty. Realtor. S05-A High- 
way 1. Melbourne. FL 32935. 


EXCEPTIONAL 5-Aere Ranch. Lake 
Conchas. New Mexico. Only $995 ocr 
kcie. Vacation Paradise. Good long 
lerm Investment. Easv Terms. Free 
brochure. Ranchos, Box 200SPK, Ala- 
meda. CA 94501. 


GOVERNMENT Lands, from $7.50 
.\cre! Vacationing. Farming. Invest- 
ment! Exclusive "Government Land 
Buyer's Guide", plus "Land Opportu- 
nity Review" listing lands throughout 
U.S. Send $2.00. Surplus Lands. Box 
6588-FK, Washington. DC 20009. 


CANADIAN LAND FROM $35/ACR£! 

CHOICE properties across Canada. 
Low monthly payments. Ideal for 
tarming. cottages, hunting, fishing, in- 
vestment. Free catalogue. Canadian 
Estate Land. Dept. PSC-11, 286 Law- 
rence Avenue West, Toronto. Ontario 
M5M 1B3. 


REAL Estate Co. with $100? Send 
$5 M.O. and addressed envelope to 
Land. 2947 So. Fenton. Denver. CO 
80227. 


$1.00 ACRE! USA and Canada. 
Jets. Photographs Mailed. Govem- 
nent Lands. 220-PS Delaware. Buf- 
alo. NY 14202. 



FREE CATALOG! Giant Fall-Hoii- 
lays edition of country property! 
3ver S.dOO New properties described. 
->ictured • Land. Farms. Homes. Busi- 
lesses - Recreation. Retirement. Se- 
lected Beat thruout the U.S.! 74 Years' 
lervice - 670 Offices. 41 states Coast 
:o Coast. Mailed FREE from the 
iVorld's Lar^st! STROUT REALTY, 
nc.. 60-BT E. 42nd St.. New York, 
4Y 10017: 7-BT S. Dearborn. Chl- 
;aao. IL 60603: 150-BT N. Santa 
\nita, Arcadia. CA 01006. 



BUILD A CABIN ON YOUR OWN 
LAND in the primitive areas of Mon- 
tana. Idaho. Washington. You've 
dreamed of it. now do ft on a five to 
forty acre tract in America's vanish- 
ing wilderness. As little as $1950. 
Low down pavment. Terms available 
at less than bank rates. Guaranteed 
road access, warranty deed and title 
insurance. Irreplaceable natural land 
for enjoyment now, for retirement or 
investment. Every tract with growing 
timber. View sites and waterfront 
available. Draw up your cabin or 
camper plans and get away from it all 
on a mountain, stream, lake or deep 
in the timber. Come and see for your- 
self or write for free lists of sites, 
maps and complete information: Re- 
forestation Inc.. Dept. C-30, P.O. Box 
14006 Opportunity Station. Spokane. 
WA 89214. 



33 SPORTING GOODS, 
FISHING TACKLE, ETC. 



FREE — Fisherman’s Dream Book— > 
Complete Catalog of popular tackle 
plus loads of Do-It-Yourself Special- 
ties Offered Nowhere Else. Netcraft. 
Box 5510. Dept. PSCL. Toledo. OH 
43613. 



FREE Catalog. Fishing Tackle. 
Archery Hunting and Camping Equip- 
ment. Lowest Prices. Cabcla's. Inc.. 
Dept. R-ll, Sidney. NB 69162. 

37 DOGS 



LOOKING for a Special Puppy - 
Send $2.00 for catalog with prices 
and information on more than 100 
breeds. Hoppe's Kennels. Rt. 21. 
Hill City. KS 67642. 



38 BIRDS & ANIMALS 



S500-$1.000 MONTH Plan raising 
Rabbits for us. Free Details. White's 
Rabbitry. PS. Hudson, OH 44236. 

39 EARTHWORMS, 
CRICKETS, FROGS 



FREE Literature — We Teach You 
To Raise. Sell Fishworms. Crickets. 
12-inch African Worms. Carter Farm- 
12. Plains. GA 31780. 



EARN Money raising fishworms for 
us! Exciting details free! Oakheven- 
121. Cedar Hill, TX 75104. 



HYBRID Redworms. 5000 • $15.00: 
20.000 • $30.00, postpaid with Rais- 
ing Instructions. Brazos Worm Farm, 
Box 4165, Waco, TX 76705. 



40 HUNTING & FISHING 
INFORMA TION 



HUGE Sportsman's Catalog low di- 
rect prices. Fishing, Hunting, Arch- 
cry, Reloading, Clothing, camping. 
Foods. Send $1.00. Refundable. Her- 
ter's. Inc., Dept. C62. Waseca. MN 
56093. 



FREE Outdoor Catalog. 96 Pages 
featuring clothing, hunting. Ashing, 
camping and back packing equipment. 
Also government surplus. Satisfaction 
guaranteed. P&S Safes. Dept. PS-11, 
Box 45095, Tulsa. OK 74145. 



42 FIELD GLASSES, 
TELESCOPES. 
MICROSCOPES 



FHEIE Catalogue! Thousands war 
surplus optical bargains. Lenses. 
Prisms, Telescopes, Binoculars, etc. 
Jaegers. 691G Merrick Road. Lyn- 
brook, NY 11563. 



FREE Binocular, riflescope catalog. 
Discount sale. Save 50 a . Free girt 
with order. Write: United Binoculars. 
BN-8616, 9043 So. Western, Chicago. 
60620. 



4 ASTRONOMY CATALOGS. "Tele- 
scopes and Accessories", complete in- 
struments, observational accessories: 
over 250 items. "Astrophotography", 
largest selection of astrophoto sys- 
tems. supplies, special films, process- 
ing materials; over 500 items. "Publi- 
cations and Audio Visual Aids", over 
300 Books. Atlases, maps. Slides, 
Posters. Recordings. Globes. "Ama- 
teur Telescope Makers' Equipment. 
Supplies", complete selection: over 

■lOU parts, materials, services. 50c 
each. ALL FOUR $1.50. Receive FREE 
Astrono nlcal Events Calendar. OPTICA 
b, c. 4100 McArthur Boulevard. Oak- 
land. CA 94619. 



43 GOlf'T. SURPLUS 



JEEPS From — $52.50. Typewrit- 
ers From — $4.15. Cars From $31.50. 
Walkte - Talkies. Motorcycles. Air- 

6 lanes. Boats, Typical "As la" Bid 
argalns From Uncle Sam. Tremendous 
Variety. Exciting Free List. Write: 
Enterprises, Box 402-72. Jamaica. 

NY 11430. 

JEEPS. . .Automotive. Recreational 
and Camping Equipment. We've Got 
Your Surplus interests Or Can Guide 
You To Them. Complete Directory 
$1.00. Guaranteed. Bonanza Surplus. 
Box 2269-PS, Northlake, IL 60164. 

42.000.000 ACRES Valuable Gov- 
ernment Land available. Some $7.00 
per acre. Buy. Lease, or Homestead 
Free. For 1974 report send $1.00. 
Government Land, Box 52PS5, Thom- 
asville. PA 17364. 



GOVERNMENT SURPLUS. How and 
Where to buy In your area. Send 

S 2.00. SURPLUS. 30177PS HEAD- 
UARTERS BUILDING, Washington. 

DC 20014. 

JEIEP and Gov't. Surplus Buying 
Manual (Jeeps Pictured) 7Sc. Surplus 
Bargain Catalogue 60c. Both $1.00. 
Surplus Bargains. Box 789PS3, York. 

PA 17405. 

JEEPS $52.40. Airplanes $75.01. 
Typewriters $6.70. Boats $7.50. Typi- 
cal Bargains Available Nationwide. 
Sales Directory and Surplus Catalog 
SI. 00 (Refundable). Midwest Sur- 
plus. Box 401'PS. Davton, OH 

45401. 

JEEPS! Pickups! 100,000 items Di- 
rect from government, in your area. 
Latest information it surplus cate- 
gories: $2.00. MONEY BACK CUARAN- 
TEE. Manual #2223. "Dependable 
Products." Box 113, Vista. CA 92083. 

MANUALS for Gov't. Surplus Ra- 
dios. Test Sets. Sc<mes. List 50c. 
Books. 7218 Roanne Drive, Washing- 

ton. DC 20021. 

JEEPS. Trucks. Cars From $31.50 
. . . Airplanes. Boats. Typewriters. 
Clothing. Camping. Sporting. Electron- 
ics. Photographic Equipment . . . 100,- 
000 Surplus Bid Bargains Direct From 
Government Nationwide Typically Low 
as 2c on Dollar! Complete Sales Di- 
rectory and Surplus Catalog $1.00 
(Refundable). Satisfaction Guaran- 
teed. U.S. Surplus Disposal. Box 630- 

PPS, Ann Arbor. Ml 48105. 

"U.S. GOVERNMENT SURPLUS Di- 
rectory." How. Where to Buy 100,000 
items ( including Jeeps ) . . . Low as 
2c on Dollar' Most Complete Infor- 
mation Available . . . $2.00. SURPLUS 
DISPOSAL Box 6586-FK. WASHINC- 

TON, DC 20009. 

1974 SURPLUS Army. Navy store 
52 page illustrated catalog. Send 
$1.00. Ruvei. 3037 N. Clark. Dept. 
IIM. Chicago. IL 60614. 

45 BODYBUILDING, 
SELF-DEFENSE COURSES 

KUNG FU Manual demonstrating 
the fighting styles of the Dragon. Ti- 
ger. Crane, Cobra, Leopard. $2.00. 
Section also on Tal-Chi Internal art 
also enclosed Free. Kung-Fu equip- 
ment in Book Catalog $2.00. Chinese 
Kung Fu Association, 4207 North 
Greenvlew. Chicago, IL 60613. 

ARMS 18-t- Inches in 90 Days or 
Refund! Revolutionary Specialization 
Technique. $3.00 - Complete! Phenom- 
inistics. Box 281e. Gresham, OR 

97030. 

POWERFUL Muscles Fast!! Obtain 
fantastic results. Free brochures: Uni- 
versal Bodybuilding, Dearborn. Ml 
18121. 



tlonary Discovery. Inquire. G 

Box 1769-A6, Chicago 60690. 

KARATE - Complete Instructions. 
Illustrated, Only $1.25. Bales Co.. 
650 PS Metcalf, Escondido. CA 
02025. 

SUPERHUMAN Strength. Free de- 
talls. Madison. Box 206, Berea. KY 
40403. 
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PROFITABLE 
OCCUPA TIONS 



CYCLIC BIOPHYSICAL 
PHENOMENA 

BIORYTHMIC 

NEWS 

SAMPLE COPY $1.00 
BIORYTHMIC NEWS 
260 GODWIN AVE. 
WYCKOFF, N.J. 07481 

NET MAKING 

Ns<w ysu con maht ntU fsr sny h ^ 

perpMo. NUistor Ttoeber Hsid- 
fate shows yoe how in his fas- 
cinoting now book which ro- 
vivts the disoppooring cralt of 
nit moking. 

FOR FUN 8 PROFITl 
Motoriols, ogwipmont and svp- 
piies cost ptnnios to buy; moko 
highly priiod gifts which con . 
bo sold for prices ranging vp- I 
words of $50. 

Over too illwstrolions 

givt stop by stop instractions on inotoriol you 
requiro, how to sot up yoer work oroa, tia 
knots, Moko skipping and shavldor bags, fish- 
ing, tennis ond iMskotball nets, scarves, hoas- 
machs, crab pats end nets ta docerato yaw 
homo. NET MAKING proparos yea ta dosign 
ariginol creations. 

Kush otilv a.1.95. p)us SOc handling 
)0-l)ay Money. hack Guarantee 

EMERSON BOOKS, Inc., DepL I17A 

luchartan. Now TOrh lOSti 




CYBERNETICS.LOQIC, ROBOTICS. 
AUTOMATA,COMPUTERS, 
ARTIFICIAL INTELLIGENCE 



THE LOGIC 



PRESS 



,© 



CATALOG $1.00 
260 GODWIN AVE. 
WYCKOFF, N.J. 07411 



FREE catalog. Repair air condi- 
tioning refrigeration. Tools, supplies, 
full inotructions. Doolln. 2016 Can- 
ton, Dallas. TX 75201. 

TOMORROWS HEIRLOOMS - Five 
simple toys to make for fun and profit. 
Complete Instruction $1.00. John- 
Martin Co.. P.O. Box 246. Dept. PSl. 

Garden City. NY 11530. 

START YOUR OWN BUSINESS, be 
your own boss, in the rapidly expand- 
ing home it ofnee maintenance field. 
Illustrated manual shows proven steps 
to success. Send $3.95 to Group 101 
Management. Manual Dept. Box 34. 
Williston Park, NY 11.596. 

STUFF ENVELOPES. S250/THOU- 
SAND IMMEDIATELY. FREE SUP- 
PLIES. RUSH STAMPED. ADDRESSED 
ENVELOPE. Tri-Mac. Box 34255-Cll. 
Clermont. IN 46234, 

FREE Literature — Make Big Mon- 
ey Raising Fishworms and Crickets. 
Carter Farm- 10. Plains. GA 31780. 



NEED EXTRA INCOME? Details 25c. 
Rojan Mall Mart. D-20P. Box 177. 
Mason. Ml 48854. 

47 BOOKS & MAGAZINES 

FREE Lists! Hundreds Interestinu 
Inexpensive Books. Fleischer, 129 
Walnut Street. Everett. MA 02149. 

SELL Books By Mail. Excellent 
Profit. Davies. Box 672. Jacksonville. 

AR 72076. 

JETT Martin Comedy Classics - 
Free joke book! Graphic Joke Books, 
Box 85. Totowa. NJ 07511. 



GOATS, rabbits, and other small 
livestock — the best information is In 
Countryside & Small Stock Journal. 
Box 239-U, Waterloo, WI 53594. Ten 
lsBUCS/$5.00. 

FREE List inexpensive books for 
self help. Make money collecting 
stamps, $1.50. Coin Collecting. $1.50. 
F&D Products. 12626 Eng. Orchard 
Sq- Wheaton. MD 20906. 

FIX CLOCKS, WATCHES 

FOR FUN & PROFIT! Fasrlnatlng 
HatiillMH>k l>.v niHHter craftsman 
ii. Harris jdtes you the knowl- 
edge a k 1 1 1 e >1 watchmakers 
learn. 

OVER 200 ILLUSTRA- 
TIONS show how to 
iiLMall haniis. dials, 
.crystals, niainaprlngs. 
KteniM — rehouse old 
movements in tiuNlem 
caseii clean tlme- 
pteew. etc. I N • 

8TRUCTI0NS COVER ever.v popular watch 
and clock, chimes, grandfathers, cuckoo, 
everyday alarm and electric clwka. Handbook 
tells you where to buy parts . . . where to 
send "overflow" work for repairs at whole- 
sale prices as husinem expands! 

Friends gladly gay $5 to $S0 

cherished timepieces. Try the HANDBOOK 

OF WATCH AND CLOCK REPAIRS. 




only plus 50f handling, on lO-day 

•vback guarantee. 

iMERSOH BOOKS, Inc. Dapt. 81 
Buchanan. New York 10511 



BCXIK Hunters! Send wants! Atlan- 
tic Book Service, 287 Main. Charles- 
town. MA 02129. 

SCIENCX Books. Free catalog. Sun- 
mount Books. Box 145W. Willowdale. 

Ontar io, Canada. 

OLD ISSUES POPULAR SCIENCB 
POPULAR Mechanics, others. 1932- 
1972. Write; L. Szewezuk. 3618A Al- 
berta. St. Louis. MO 63116, 

FIX LAWN MOWERS 

FOB FUN * PltOFlTl Faad- 
tiatlng new Handbook by P. 
l*eteninn gives you the knowledge 
skilled mechanics learn. 

OVER 125 ILLUSTRATIONS 
show how to trouble ahoot, re- 
pair carburetors, eoginea, bal- 
ance and sharpen blades, 
etc. Exploded drawings 




INSTRUCTIONS COVER 
reel, rotary and rider 
_ mowers, preventive and 

I routine maintenance, how 
W to Identify brand names. 

where to obtain replace- 
~ ment parts. How to buy 
and ii.se a lawn movrer. 
Friends gladly gay $10 te $50 to fix their 
lawn mowers. Tr>' the HANDBOOK OF 
LAWN MOWER REPAIR. 

■lush only $R.!15 plus 50^ handling on 19- 
rlsy money-back guarantee. 

EMER^N BOOKS. IHC„ 

Dept. 816A, Buchanan, New York 10511 
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•1975’* SURVIVAL Military-Books 
Manuals Catalog 35c. Survival Pood - 
Freeze dried. Descriptive price list 
25c. Hillcrest Publications (L-40i. 

McDonald . OH 44 437. 

•UNUSUAL" Books! Catalo^iae 
Free! International Imports. itox 

7798PS. Atlanta. GA 30309. 

CLOCK and Watch Repairing Books. 
Tools. Materials. Free catalog. North 
American. Box 77BYA. Fox River 

Grove. IL 60021. 

SOLAR Eneruv Handbook. 2nd Ed- 
ition, $7.50. Flcoa-x, 2001S Went- 
worth. Milwaukee. W1 53207. 

48 TOYS 8, GAMES 

FOOTBALL- BILLIARDS: Chalieng- 

ine pool game. Pamphlet $1.00. Game- 
kraft. Box 716 -XA. Niles, MI 49120 . 

^BACKGAMMON! America’s hottest 
game sensation. Booklet reveals se- 
crets for successful play. Send $1.50 
plus $.50 for postage and handling. 
E. Parker. 235 Adams St.. Brooklyn. 

NY 1120 1. 

PLAY CHESSMATE SIX! Six new 
games of skill and chance add hours 
of fun to vour chessboard. BEAUTI- 
FUL CHRISTMAS GIFT. Ages 8 thru 
Adult. $4.99. Kenzed. Box 19271. 
Portland. OR 97219. 

49 JOKES & NOVELTIES 



1600 Novelties, Jokes. Trices. Knives. 
Science. Sports. Jewelry. Psychedelia. 
Johnson-Smith. C-11. Mt. Clemens. 
MI tH043 . 

SO MAGfC TRtCKS 
PUZZLES, ETC. 



VENTklLoyUlSM! Information 

Free! Dummy Catalog 25c. Maher, 
Box 420PS. Uttleton, CO 80120. 

TWO! Different Magic Catalogs 
25c. Miami Magic. 9734 Bird Road. 
Miami 33165. 



5080 Lincoln. Chicago. IL 6 

WOW! Magic. Jokes. Largest .Selec- 
tion. Amaze, mvstifv friends. Super 
Giant Cotalog 25c. Abracadabra-SP. 

Colonia. NJ 07067. 

1000 WAYS to Have Fun. Large 
Magic Catalog 50c. (deductible first 
order). House of 1000 Mysteries. Box 
5007PS. Ft. Lauderdale. FL 33310- 
WORLD’S finest professional magic 
Joker Novelties. Giant illustrated cata- 
log 25c. Top Hat, Evanston. IL 

60204. 

MAGIC! Great hobby. Start with 
Genii Magazine. Monthly. Dealers, 
tricks, news. 2 Sample Copies $1.00. 
Genii, P.O. Box 36068S, Los Angeles. 

CA 90036. 

COMPLETELY illustrated 84 page 
Catalog. 25c. Manhattan Magic. Box 

334-S, NY 10011. 

VENTRILOQUISM Course. Dummies' 
Marionettes Catalog 25c. MAGIC CAT- 
ALOG 25c. Rizzy's Ventriloquism 
School. 6034 South Pulaski. Chicago. 

IL 60629. 

150 MAGIC CATALOGS. DETAILS. 
Only $1.00, 79 Fairmont. Daly City. 
CA 94015. 

51 COINS & CURRENCY 

UNITED .STATES Coins! All types 
mixed Grab-Bag style. Values $6.00^ 
$60.00. Send $4.00. Coin Surprises. 
P.O. Box 532. Dearborn. MI 48121. 

FREE Lists of Thousands of Stamps 
and Coins. No Approvals. Bryson. 
612-P White. Toledo. OH 43605. 

1960-D SMALL Date and 1950-S 
Lincolns 25c including detailed cata- 
log. Bauman, Box 211, Brooklyn. NY 

11210 . 

FREE — Interesting coin and silver 
bar publication. COIN WHOLESALER. 
Box 893 X. Chattanooga, TN 37401. 

$2500 IN Free rare coins from 
catalog SOc. Allen’s. Box 8244-PS. 

Pittsburgh. PA 15217. 

UNCIRCULATED Mercury Dime. 
Free Coin Catalog $2.00. Com Pocket. 
342 Central. Lawrence. NY 11559. 

Call Toll F r ee. 800-645-3997. 

Send only $1.00 for Coin Collect- 
ing Outfit. Contains 25 new coins 
from 25 countries. Plus Magnifier, 
wooden nickel. "How to collect 
Coins" booklet, special coin envelopes 



foreign banknote and big catalog of 
coins, paper money, collectors sup- 
plies. Littleton Coins. Dept. GM-2. Lit- 



tleton. NH 03561. 

INDIANHEAD St Lincoln Cents 
1882-1949 $2.99. Catalog 25c. Car- 

lyie. IL 62231. 

$1.00 SILVER Certificate. $3.25. 
Free Coin Catalog. Village Coin Shop. 

Dept, C. Plaistow. NH 03865. 

SILVER Coins. Dollars - $4.65. 
Halves - $2.20. Limit. 5 each. Inter- 
national Silver Co-Op, 5029 York 
Blvd. Los Angeles. CA 90042. 



BRILLIANT Proof Sets -f 1957-1959 
Each $8.58; 1961-1962-1963-1964- 
1968S - 1969S - 1971S - 1972S Each 
$6.58: 1973S-1974S (Includes "Ike” 
Dollar) Elach $16.48. Latest Guidebook 
(Reibook) $2.88: Buy/Sell $1.28; 
Premium Handbook $1.48: Super-Bar- 
gain Lists 30c. Bebee’s Incorp.. Omaha. 
NB 68111. 



WHEATBACK Lincolns! Ten dif- 
ferent. $1.00. Goan. Box 822. La 

Mesa. CA 92041. 

INDIAN Cents! Three different. 
$2.00. Chili Coin. 1350 Buffalo, Roch- 
ester. NY 14624. 



UNCIRCULATED 1968-S Lincoln 
Cent Plus bargain Lists. 10c. Farley 
^^oins^_J^S35^_Melamomj_lL^^48^^^ 

52 STAMP COLLECTING 



IMPORTANT! PLEASE NOTE! 

Moil ol Die iiomp advernsrng belo# 
mentions "ispprovoh. This means tbol 
in addition to d<e speciof offer, you will 
receive stomps ON APPROVAL fiom which 
you may select Slumps you wish, end re- 
turn the bofonce olong with payment fo.’ 
the ones ikept. Approvofs moy continue to 
be sent unless you indicate you do not 
Wish to purchose ony. In some coses the 
special offer is made onfy fo approval 
buyers. 



VATICAN City Christmas Set. 
(1967) 40c. Approvals. Barricks. Box 
7154, Detroit. MI 48202. 



NEW! 100 Spectacular stamps from 
romantic Europe, exotic Orient, angry 
Africa. Everywhere. Scarce Shah of 
Iran. Keanedy memorial. Space, many 
other issues from great empires and 
tiny republics. Plus stamp selections 
to examine. Buv any or none, return 
balance. Cancel service anytime. Rush 
10c. Garcelon Co.. 8PSC. Calais, ME 
04619. 



1500 FOREIGN $2.00; 5000 $4.00; 
9000 $6.00. 1000 pre-1939 USA. 
contains dues, revenues, commemora- 
tives, presidentials. older issues, etc. 
$4.00. 4000 $12.00. 300 USA high 
values $2.00; 700 $4.00. No approv- 
als. Meyers. 5321 Fleming. Richmond, 
CA 94804. 



100 DIFFERENT United SUtes 
Commemoratlves, 50c with Discount 
Price List. Shelron. Box 610547K. 
North Miami. FL 33161. 



OLDER U.S. ON APPROVAL! 
SURPRISINGLY Good. Adults Only. 
Please. Engle. Box 208S, Lowell. Ml 
19331. 



FREE Surprise collection sent with 
approvals. Jay, 1784 Union. San 
Francisco 94123. 



"INVERTED Error"— Dag Hammar- 
skjold, 10c with approvals. Belmont 
Stamps. Washington. DC 20015. 

2 DIFFERENT United States 5c 
Plate Blocks, SOc. List included. Ste- 
vens, Box 610546B. North Miami, FL 
33161. 



FOREIGN Approvals! Gigantic val- 
ues! 3c each. ABC Dept. 3302A, Box 
6000, San Francisco 94101. 



UNBEATABLE! Terrific! 200 World- 
wide Stamps 25c. Request Approvals. 
S.V. Beatty. Dept. 176PS. Elau Claire, 
PA 1 6030. 

FREE $10.00 Giant Stamp Collec- 
tion of 300 All Different colorful, val- 
uable postage stamps from Africa — 
Europe — Asia — British Empire — 
Woiih $10.00 — $12.00 at catalogue 
prices. Also money-saving Booklet. 
All yours as a Get Acquainted Gift. 
Adults only. Other fine stamps en- 
closed for your inspection. Frasek Co., 
Inc.. PSll, White Plains, NY 10601. 

AMAZING Value - Enormous World- 
wide Collection! Hundreds of Colorful 
Stamps - Airmails, Commemoratlves. 
Strange Countries. Nature's Wonders. 
Catalog over $10.00. Only 25c. Ap- 
provals. Buy Any cr None, Cancel 
Anytime. Daniel Hoaly. Box 1164PSQ, 
Arlington Heights. IL 60006. 



GRAB Bag of over 100 unassorted 
stamps. Contains new issues. Asia. 
South Seas. Africa. Etc., plus copv of 
most wonderful Catalog of Stamp Of- 
fers in America. All for only 10c. 
Littleton Stamps. Dept. BB-2, Little- 
ton. NH 03561. 



400 MIXED U.S. 25c. Approvals. 
Wright. Box 753P. Hagerstown. MD 
21740. 



U.N. 9 COMPLETE Mint Sets $1,001 
Approvals. Cordon Davison. Hillsboro. 
NH 03244. 



8 CANAL Zone 25c. Approvals! 
Merkel. 30 Grandview. South Hadley. 
MA 01075. 



OLD U.S. PLATE BLOCK 10c. Bar- 
gain U.S. lists free. Scotco. Box 855- 
PSPBN. Miami. FL 33147. 



PICTORIAL Collection: Send 10c. 
Approvals. Stump. Box 212B2. Rose- 
dale. NY 11422, 



FREE Mint Sets with worldwide 
approvals. Converse. 1312-P Cam- 
bndgQ, Ann Arbor. Ml 48104, 



Price List. U.S.. Singles. Plate 
Blocks. 5000 Miami. St. Louis. MO 
63139. 



100 OLD U.S. Stamps between 
1861 and 1939 $1.00. Ed Roush, 
123 Shepard. Mansfield. OH 44907. 



BRITISH Empire. 100 Different 
10c with packet approvals. Denali. 
4132-PS woodbridge, Lansing, MI 
48910. 



50 DIFFERENT Argentina — 10c 
Approvals. Cobestamps. Box 402. 
Blddeford. ME 04005. 



FREE TO YOU! Valuable British 
North America Stamp Collection - 14 
spectacular mint issues from Antigua. 
Grenada. Turks & Caicos Is., etc., 
plus Giant Silver Stamp and other 
scarce Canada commemoratlves... 
Prince Edward Island. Newfoundland, 
British Columbia & Vancouver Is.. 
Nova Scotia, Northwest Passage! 
We'll also include 110 other stamps 
from Britain’s Lost Empire, plus il- 
lustrated Album as Vour Bonus 
should you buy $1 from our approval 
selection. Or return Album ana 110 
stamps with selection and buy noth- 
ing. Cancel service anytime. Either 
way, you keep the valuable British 
North America Collection FREE! 
Send 10c today for mailing while 
supplies last. Kenmore. Milford BNA- 
742. NH 03055. 



FREE .Stamps. Send 20c. Approvals. 
Uxco, 320 Congress. Austin, TX 
78701. 



GERMANY - $2.00 catalog values 
for 25c. Approvals. Stamphaus. Box • 

533. Salisbury. MA 01950. 

VAN Gogh Gold-Framed PainUngs. 
Multicolored complete postage set 
Free! If approvals requested. Frija. 
RFD 1. Box 157A. Red Hook. NY 
12517. 



FREE' Topical Collection (Spac^-, 
Spurts, Etc. I with Approvals. C A G * 
.Stamp Company. Box 135. Margaret- 
ville. NY 12455. 



FREE duplicate exchange — 2c ap- 

S rovals. Belden. Box 4175. Dearborn. 

II 48126. * 



2 NUDE sets plus 100 others only 
35c. Approvals. Paschalls, Agnew Box 
36. Sants Clara. CA 95054. 



50 DIFFERENT Old U.S. Revenue 
Stamps $1.00. Winchester Stamps. 
Box 3592. Mansfield. OH 44907. 



COLORFUL ChalUot Palace United ;; 
Nation set only 1 5c with approvals. 
Green Mountain Stamp Company. Box 
235. Winooski. VT 05404. 

RUS.SIA - 5 Complete Sets 10c. ^ 
Approvals. lannuzzl, 843-A South Ma- ■ 
riposa, Los Angeles 90005. 



"AFRICA." 25 beauties, 15c. Ap- 
provals. Gorllz, Box 28934CS. Atlan- 
ta. GA 30328. 



515 WORLDWIDE DiHerent $1.00 
with Foreign approvals. Klondike. Har- 
risburg. IL 62946. 



25 U.S. Commemorstives. magnifi- 
er, perforation gauge - 25c. Approv- 
als. Misdrak, 5630 Wilson, Chicago 
60630. 



"THE Stamper" for stamp collec- 
tors. Copy, 25c. One year. $2.00. 
Archbold. Box 453-PS. Rock Palls. IL 
61071. 



75 DIFFERENT China — Only 10c! 
Scarce, genuine postage stamps (Cat- 
alog Price Guaranteed Over $6.00! i 
from all 3 Chinas; Pre-1950. Nation- 
alist China ( Taiwan ) , plus Commu- 
nist China. Ancient mysteries, mod- 
ern marvels, Mao. Chiang. Great Wall, 
etc. — This valuable collection onlv 
10c! Also, other exciting stamps to ex- 
amine Free. Buy any or none, return 
balance, cancel service anytime. Plus 
Wonderful Illustrated Catalog! H. E. 
Harris. Dept A-223. Boston. MA 
02117. 



U.S.. U.N.. 40 Page Illustrated List. 
25c postage. Stoney, Box 804, Bos- 
ton, MA 02103. 



FREE Catalog: 3,000 different 

stamp collections, packets: countries, 
topicals. Ullery, 1016 Meridian. Mish- 
awaka. IN 46544. 



GET A Giant collection of 107 dif- 
ferent stamps. Includes King Tut Com- 
memorative. Mongolia triangle plus 
pictorials, topicals. new issues and 
old from all seven continents. Also 
stamp selections to examine. Buy any 
or none, return balance. Cancel service 
anytime. Send 10c today. Williams 
Co., PS85. St. Stephen. N.B.. Canada. 

50 DIFFERENT U.S. Stamps, In- 
cludes 1943 Flag Stamp of occupied 
Nations. Only 25c. Approvals includ- 
ed. Willett Co.. Box 338-S. York- 
town HeighU, NY 10598. 



RARE Stamp Free. Also new pack- 
et Aden to Urundi. with Kennedy. 
Triangles, Space. Sports, Ships. Dogs. 
Cats. Reptiles. Plus Others. All Free. 
Send 10c for mailing. Empire Stamp 
Co., Dept. 2. Toronto. Canada. 



FREE Worldwide Packet. Penny 
Approvals. Froehlich. Box 412B, 
Morton Grove. IL 60053. 



COLLECT STAMPS for Profit! How 
to start. Where to soli. Complete 
guide to America's most popular nob- 
by. Only $1.50. Winifred House. Mll- 
ton, NH 03851. 



TEN U.S. mint • 25c. Approvals. 
Chapmans. Box 487-T. Galesburg. MI 
49053. 



START a stamp business! Write: 
International. 6767PM South Atlanta. 
Tulsa 74136. 



50 DIFFERENT Colombia. 10c. 
Approvals. Randis. 1461-C Rising 
Gien, Lob Angeles. CA 90069, 



50 SPORTS Pictorials. 25c with 
approvals. Arbour. 3727 Downey 
Dale. Randallstown. MD 21133. 

50 U.S. COMMEMORATIVES 25c. 
Fine used U.S. Approvals Accompany. 
CRAIG .STAMPS 

Box425P. Bellmore. NY 11710. 

50 YEARS Old. fifteen different 
United States, over fifty years old — 
10c with approvals. Jaxon, Box 145. 
Brooklyn. NY 11230. 



U.S. BARGAIN: 30 different 25c 
with beautiful world-wide approvals. 
Stamp Center. Kennebunk. ME 04043. 

PENNY Approvals! Regardless Cat- 
alogue! Kloster, 4164 — 52nd St.. San 

Diego. CA 92105. 

EXOTIC Birds! Complete set 10c. 
Approvals. Dale Stamp Company. 
Box 2123. Oxnard. CA 93030. 



ADVANCED Stamp Collectors * 
Dealers. Large World-Wide collec- 
tions. discontinued dealers stock, huge 
mixtures. Estate sales, etc. 12 issues 
subscription $1.00. R. Marten. Box 
156. Port Hope. Ontario LIA 3W3. 



FANTASTIC Offering . . 11 Differ 
ent complete sets only 25c with ap- 
provals. McDonald. Box 157. Somer- 
ville, MA 02143. 

FREE! Big Bargain Catalog — New 
Edition listing thousands of bargains 
including U.S. and B. N. A. stamps, 
packets, albums, accessories and sup- 
plies. Also, fine stamps from our ap- 
proval service which you may return . 
without purchases and cancel service ^ 
at anv time. Jamestown .Stamn Dept. 
E-114PS. Jamestown. NY 14701. 



TEN Different Nudes: 20c Approv- 
als. Stamp Farm. 2S72. Oxford. WI 
5.3952. 



WOW! 110 All different Germany ' 
10c. Commemoratlves. Airmails. High 
Values. Big catalog, bargain lists. Al- 
so fine stamps from our approval ser- 
vice. which you may return without 
purchases and cancel service at any 
time. Jamestown Stamps. Dept. A114- 
PS. Jamestown. NY 14701. 



315 DIFFERENT stamps from over 
30 countries including a very special 
selection from wild, mysterious Mon- 
golia. You will find colorful stamps 
depicting animals, natives, sports, 
flowers, famous paintings, outer space 
and much more. All this for only 25c ^ 
to cover mailing and handling. En- 
closed also will be a beautiful selec- * 
tion of stamps on approval . . . buy 
some or none, return the balance and 
cancel the service anytime. The 315 
stamps are yours to keep in any case. - 
Send 25c today! JGS. Inc., Dept. N- 
34. P.O. Eox 525. Merrifleld. VA 
22116. 



THE Finest in United State mint 
and used approvals. Stamp-A-Nanza. 
1904-PS Broad, Schenectady, NY 

12306. 

SOUVENIR Sheet free with approv- 
als. Lee Hoover. Box 3594. Portland. 
OR 97208. 



54 RADIO, TELEVISION, 
HAM EQUIPMENT 



GOVERNMENT surplus electronics, 
gadgeteers Illustrated catalog 25c. 
Meshna, Nahant, MA 01908. 



30c TUBES. Radio & TV! Free Col- 
or Catalog. Cornell. 4217S. Univer- 
sity. San Diego. CA 92105. 




POLICE-Fire Monitors, Scanners. 
Crystals. Discount Priced. Box 19224, 
Denver. CO 80219. 



55 ELECTRONICS, 



STEREO, HI-FI 



.SLEEP - LEARNING KIT.S — end- 
less tapes, timers, complete outfits. 
Catalog free. SLRA, Box 24-SB, Olym- 

pia. WA 9H501. 

CANADIANS - Bargain Packed Elec- 
tronics and HI-FI Catalogs $1. ETCO- 
PS. Box 741. Montreal "A" Canada, 
BUILD Your Own Speakers. Save 
50 'y-. Brands from world's best 
known factories. Write for free cata- 



56 RECORDS, TAPES, etc. 



TAPES. Recorders. Sound Equip- 
ment. Discounts! Catalog $1.00. Tow- 
er. tt33098. Washington 20028. 



176 . POPULAR SCIENCE 




OLDIES — io RPM Original hits. 
Catalog 50c. C&S Record Sales. Box 
19T. WampavlUe. NY 13163. 



GOLDEN Age Radio Complete taped 
shows. Box 2321S-P, Portland. OR 
97225. 



FREE Catalogues. 2000 hard to Ond 
/'unusual records. Ruse's. 126 Breckin- 
ridge, Louisville. KY 40207. 



RECORDS. TAPES. OLDIES at 
TRE.viENDOUS havings. Catalog 
$1.00. Leat. Box 68, Dept. B. Harts- 

. dale. NY 10530. 

OLDIES. 45rpm. Free Catalog. 
Corny's Record Shop. Box 335VX. 
Mason, OH 45040. 



57 MUSICAL 

INSTRUMENTS 

FREE CATALOG 30^ DISCOUNT 
Rest Names In Musical Instruments. 
Dial For Music. Inc.. 7 Crescent Drive. 
Spring Valley. NY 1U077. 



ACCORDIANS - Famous makes. 40 
< models. 5 Day Home Trial. Easy terms. 
'Trades. Free Catalogs! Money saving 
Importer-to-You Price List. Write; 
Accordian Corporation. Dept. P. 5535 
Belmont, Chicago. 60641. 



ELECTRIFY Player Pianos. Pump 
Organs quickly, inexpensively with 
Lee silent Suction units. Write Lee 
Music. 525A Venezia Ave.. Venice. 
CA S0291. 



GUITARS! Famous brands. Save 
33*^. Free Catalogs. Write: National 
Guitar Sales. P.U. Box 281. Orrville. 

^ OH 44667. 

40 DISCOUNTS. Musical Instru- 
ments and Accessories. Free Catalog. 
Bo-Dan Music, P. O. Box 276. Mer- 
rick. NY 11566. 



NEW PLAYER PIANO ROLLS. Free 
catalog. Dupree, 204OD2 Grace, Costa 
'Mesa, CA 92626. 



PLAYER PIANOS: PUMP ORGANS - 
Service manuals, books, records. Cata- 
log $ 1.00 (refundable first order). 
Vestal Press. Box 97. Vestal 8. NY 
13850. 



30 9b DISCOUNT. Name Brand Mus- 
ical Instruments. Free Catalog. Free- 
port Music, 455C, Route 110, Mel- 
vllle. NY 11746. 



VIOLIN and Guitar makers — send 
for latest Free Catalogue of woods — 
accessories. International Violin PSl. 
.414 Blast Baltimore St.. Baltimore. 
MD 21202. 



LEARN TO READ MUSIC IN ONE 
EVENING! FREE DETAILS. WRITE: 
ANTHONY CAPPELONI. 130 MELOY 
ROAD, WEST HAVEN. CT 06516. 

LEARN BanJo-5-Strlng Bluegrass. 
Blasy. No Music. Free Details. Blay- 
lock. Box 25-A, Marietta. GA 30060. 

WHOLESALE! Professional Guitars. 
PA Systems, Altec Speakers. 24UW 
RMS Amplifiers. Free Catalog. Carvin. 
Escondido. CA 02026. 



GUITAR. BANJO. Violin. Mandolin 
making materials, accessories, books. 
Catalog 25c. Guitar Center. Box 
15444. Tulsa. OK 74115. 



58 SONG WRITERS 



SONGPOEMS. SONGS Urgently 
Needed. Possible Recording/Publish- 
ing. 30-50 Agreement. Betty’s Music 
Makers. 970P Chatham Park Drive, 
Pittsburgh, PA 15216. 



POEMS. Songs Wanted. Recording, 
Publishing Guaranteed. Royalties. Ra- 
dio-TV r^ease. Broadway Music, Box 
11647-PS. Sarasota, FL 33578. 



SONGWRITERS. Subscription three 
dollars. Song Request Magazine. 
Mount Morris, Ml 4B458. 



POEMS set to music. Songs record- 
ed. Send poems, songs. Crown Music. 
49-P West 32. New York 10001. 



POEMS wanted for songs. Nash- 
ville Music Productions. Box 40001- 

M. Nashville, TN 3720 1. 

PUBLISHING Contract Guaranteed 
on selected songs and poems. Free 
evaluation. Monthly Awards. Holly- 
wood Songwriters’, 6253 Hollywood 
1117-P, Hollywoocl, CA 90038. 

59 IMPORT-EXPORT 



PROFITABLE Importing Details 
Free. Kitco International. 80S Broad- 
way. Kansas City, MO 64105. 



FOREIGN addresses for Export-Im- 
port business. Instructions $1,00. 
Cliffs Studio. 417 Indiana St,, Berne. 

IN 46711. 

HONG Kong Sources: Illustrated 

Trade Directory. 261 Manufacturers’, 
Suppliers’ addresses. $2.00. lies 
(13C1I. 640 Lake Charles Circle. 

Lutz, FL 33549. 

500 ASIAN MANUFACrrURER’S 
TEN’S of Thousands's of Items 
BUY DlRECrr, SAVE MONEY. 
Complete Information on Catalogues 
price $4.95. A. Bruni Co. Import/ Ex- 
port. 123 Clark Dr., San Mateo. CA 

94402. 

PHIUPPINES COCONUT Hanging 
Planter $2.08. Ecuador. Chali Scarves 

? 6.9S. Jones International. P.O. Box 
4093. Washington. DC 20044. 



60 BUSINESS 
OPPORTUNITIES 



MAKE $92.00 FROM Square Foot 
Plywood (Jigsaw or Bandsaw neces- 
sary), (Proof), details 25c. (Re- 
fundable). Woodarts, Bridgewater, 
MA 02324. 

$100.00 DAY. Manufacturing Con- 
crete Blocks. Posts. Semi-Automatic 
Block Machines. Mold Equipment Cat- 
alog, over sixty items. $2.00 refund- 
able, Carlane, Route One. Box 95. 
Itapid City, SD 57701. 



EXECUTIVE Mailorder Business. 
$15,000 plus Annually. One Year 
Trial basis. Details: Northeast Im- 
ports. Box 121N11. Fremont. Nli 
0304'L 



BECOME Tax Consultant. Our Stu- 
dents earn Sl,000-$3,000 every tax 
season preparing returns evenings, 
statu approved. National Tax School, 
Monsey. ILE, NY 10952. 



ADDRESSERS - MAILERS • HOME- 
WORKERS NEEDED! SO firms listed. 
Hush 25c. Stamped, Addressed enve- 
lope. Moore Enterprises. Dept. PS-2. 
I’.O. Box 49106. Tucson, A/ 65717. 



$100 WEEKLY Possible - Mailing 
circulars lor advertisers. Details - 
Rush stamped envelope. Service. Box 
721-PS, Lynbrook. NY 11563. 



$700 4- WEEKLY! Spare time! Fi- 
nancial Wizard shows how! Free infor- 
mation. Aware, Box 1386-PSO. Paci- 
fica. CA 94044. 



$178.00 WEEKLY 2nd Income. Free 
Details. FAS. Box 13703PS. San An- 
tonio. TX 78213. 



PORTABLE Sandblaster $29.95. 
Distributor wanted. Free brochure. 
Inka, Box 66573C, Houston. TX 
77006. 

RECEIVE $250.00-Stuff 1000 En- 
velupes. Earn Immediately. Details 
2Sc. Saffar. Box 1956PS. Atlanta. GA 
30301. 



SPARE Time Profits. Home busi- 
ness. Details Free. R.H. Miller. P.O. 
Box 25608, Los Angetes, CA 90025. 

$200.00 WEEKLY possible mail- 
ing circulars. Send stamped, Addressed 
Envelope. Mearian, 3S65-S Albatross. 
.San Diego, CA 92103. 



MAKE More Money in Mailorder! 
Learn how from experts. Write: Shil- 
crest. 13013B1I Carney. Silver Spring. 
MD 20906. 



$10,000,000-1- in free samples dis- 
tributed yearly . . . get listed. $1.00 
(refundable): U-R-A; Box 3357-D: 
Hartford. CT 06101. 



MONEY! See how $15 gives you 
2,618 sources for quick cash, loans, 
grants to start a business. $500 to 
$2 million. Free details. Capltal-3, 
Kerrville. TX 7802S. 



MONEY-INDEPENDENCE-SECURITY 
SMALL Investment, for details 
write: National Mobile Tune-Up and 
Oil Change Service: 7353 NE 141, 
Bothell. WA 98011. 



SAVE POSTAGE - send $1.00. Your 
name sent to hundreds of mail order 
houses. General, Dept. PSE-114. Box 
137. Northridge. CA 91324. 



.STUFF Envelopes $250. thousand 
immediately, no limit! Free supplies, 
rush stamped, addressed envelope. 
.Serge Enterprises, Box 182. Queens. 
NY 11227. 



Amazing Profits publishing books, 
newsletters, courses inexpensivclv. 
Free Details. Floyd-5Cl. Box 653. 
Newlicrry. SC 29108. 



MAKE $60 PER UNIT! Sell Nation- 
ally-Known proven device that re- 
claims heat wasted up furnace flue. 
Cuts fuel costs up to 30 9< . or heats 
extra room free. Complete Information 
free! Dolin Corporation. 475 Presi- 
riont Street, Brooklyn. NY 11215. 

$230.00 PER Thousand profit pos- 
lible. stuffing-mailing envelopes. Of- 
fer-details: .Stamped addressed enve- 
lope. Danco. B142M-PSI14, Brook- 
lyn 11218. 



"HOW TO RECEIVE $$$$$ MONEY 
in YOUR MAILBOX" Mall order mil- 
lionaire exposes secrets. Start from 
home. Write Beauchamp Co,. Dept. 
lA. 1241 East 222nd Street, Bronx. 
NY 10469. 



CLAIM ABANDONED SILVER — 
$20,000 secret revealed! Free infor- 
mation: Silverman 4A-12. Box 546. 
Woodville, TX 75979. 



FREE Burglar Alarm! Given for ex- 
amining Burglar Alarm home business 

8 Ian. Big profits start immediately. 

pare or full time. No experience need- 
ed - we supply everything. Free alarm 
offer and report, write Nasco. Dept. 
H269B. Woodland Hills. CA 91364. 

HOW To Raise $100.00 to $1,000.- 
000.00! Write: Capltal-PS, Dawson- 
villc, GA 30534. 



FREE Moneybook "990 Successful. 
Little One-Man Businesses”, plus cash 
loans. Start home! Small Business 
Index. Dept. 3. Kerrville. TX 78028. 



SELL New Sensational Auto Thief 
Alarm. Ebiceptional Margin. Distribu- 
tors Wanted. Northwest Electric. Ave. 
450. Mitchell. SD 57301. 



SECRETS! Mall Order Success. In- 
ternationally famous expert reveals 
how to make home business fortunes. 
Beginners: Get free report "Make 

Money Bv Mall." Discloses free adver- 
tising. profitable products. Mailco. 
Dept. HC69B. Woodland Hills. CA 
91364. 



YOUR Name Placed with 1000 
Jobbers. Importers, Mailers. $1.00 
our Mailings for Year. Dixiemailers, 
King. NC 27021. 



$250.00 PER Thousand Envelopes 
Stufied. Plus 50 n Commissions. Act 
Now! Details 25c. and stamp. Satis- 
faction Sales. Dept. 11, Box 87. 
Ward Hill. MA 01830. 



HERBAUSMI The Home Gold Mine! 
FREE LE.SSON. SEEDS. Herbalism In- 
stitute-A. Box 968, Glendora. CA 
91740 



FREE Selling Outfit — 35,000 Of- 
fice Supplies — Oseco, 350S-PS Els- 
ton. Chicago 60618. 



"MAILORDER Course." Twenty-four 
complete lessons. $2.00. Wonderful 
drop-ship proposition free. Neil H. 
Tasker. Shamokln. PA 17872. 

BECOME Our Mall Order Distribu- 
tor with $150 investment. Free Bro- 
chure. Audit Controls, 50 Brookside 
Avenue. Fair Lawn, NJ 07410. 



MORE Money! 500 Companies Need 
Homeworkers! Complete Information - 
List $1. Columbia. Box 24413-DG. 
Oakland. CA 94623. 



EARN $100,00 daily selling Solor- 
gem rings. Free catalog. Anka. Box 
8036-PS, Cranston. RI 02920. 



TREMENDOUS Wholesale Bargains. 
Hall million nationally known prod- 
ucts. Rock-bottom prices. Close-outs, 
bankrupts. Dropship merchandise. Au- 
tomobiles. Worldwide Imports. Hong 
Kong clothes. Free details. Internation- 
al ^yers. Box 1638G-PS5. Portland. 
OR 97233. 



FREE Giant below-wholesale cata- 
log featuring national & imported gift 
items. Unique opportunity of finding 
beautiful Se exotic gifts, novelties, 
toys. Thousand others. Rush 25c for 
postage. Jaafri Industries. 9807-BP. 
Brookshire, Downey. CA 90240. 

EARNINGS to $10,000 yearly work- 
ing 6 hour weekends. Tape recorder 
needed. Details $10.00. Reel Produc- 
tions. 3021 Comanche Trail. Lafayette, 
IN 47905. 



$8.00 PROFIT from $12.95 orders. 
Outstanding mailorder opportunitv. 
Details 35c with stampeii. sclf-ad- 
dressed envelope. WTH'TTMORE House. 
1 Roft, Palisades Park. NJ 07650. 

CALIFORNIA Manufacturer Needs 
Man to assemble our product and bo 
local agent, experience unnecessary. 
May start while presently employed. 
Five-figure income for responsible ap- 
plicant. skrc Manufacturers. 2115 
Torrance Blvd.. Torrance. CA 90501. 

$14 TO $21 Per hour in spare 
time. Installing new wall protection 
system, hospitals, all public and in- 
dustrial buildings: no experience or 
special training needed. Nationally ad- 
vertised. Exclusive installership. De- 
tails free. Tepromark Inti.. Dept. 156. 
WoodmcTO. NY 11598. 



STOP inflation worries. Make 
$50,000. Secrets revealed. Zenco 
( SI 1 ) ■ Box 176, Scituatc. MA 02066. 



800 G profit selling books by 
mail. Detaiis free. Books. PS2D. Box 
10344, Palo Alto, CA 94303. 



$2,000.00 MONTHLY Selling In- 
formation by mall. Free wholesale 
plan. Beasley. Box 867. Richmond. 
VA 23207. 



FREE mailorder setup. Immediate 
Profits! Raymears. 5363 Essex. Alex- 
andria. VA 22311. 



MAKE MONEY! Become manufac- 
turers’ representative, copyrighted. 
(Bible of the Trade). Tells all 'from 
scratch: part, full time; Worth thou- 
sands. $5.95. William Tallon, 3136 
Lone Pine Road. Schenectady. NY 
12303. 



MAILORDER “Goldmine" - Selling 
Moneymaking Information! Kildebeck, 
1207UB Eighth. Alhambra. CA 91801. 



$248.00 WEEKLY mail order ser- 
vice business. NEW limited - details. 
S L Associates, PO Box 17218. West 
Hartford. CT 06117. 



MAKE $7.50 to $15.00 hourly 
buUding portable custom cases in your 
home. Huge demand. Got orders by 
mail. Wo supply materials, instructions 
— everything. Free Details. Custom- 
case. 6075 De Soto. Dept. C28-23. 
Woodland Hills, CA 91364. 



MAKE Money Clipping NewspaMr 
Items. $2.00 • $10.<)0 Each . . . De- 
tails Free. Clippings, Box 10344- 
PS8B. Palo Atto. CA 94303. 



RAISE Rabbits. Laboratory Ani- 
mals for Us. We Supply Equipment, 
Breeders. Instructions. Detaiis 25c. 
Rabbits of Michigan. SP-10, Country- 
line Road. Pentwater, MI 49449. 



"MAKE" $25,000 Yearly! Your 
own Mail Order Business. (SET THE 
FACTS! Write Michael's. Box 6685, 
Dept.-SM-J. Kansas Citv. MO 64123. 



PIANO Tuning Learned Quickly At 
Home. Tremendous Field! Musical 
Knowledge Unnecessary. GI Approved. 
Information Free. Empire School. Box 
450327. Miami 33145. 



EARN $60.00 Dally Manufacturing 
Concrete Fence Posts. Practically no 
investment. Send Stamped-addressed 
envelope. American. Excelsior Springs. 
MO 6-1024. 



VENDING Machine. No selling. 
Routes earn amazing profits. Big cata- 
logue Free. Parkway Corporati ■>n. 
715-P.SB Ensor Street. Baltimore. MD 
21202 . 



DECO.ME "Mortgage Broker." Lu- 
crative Capital .Sources, Box 640099- 
D. UleU. FL 33161. 



MAIL Baby Catalogs imprinted with 
your address to New Mothers for Big 
ProfiU! Details 25c. Volz-PS. Ypsl- 
lantl. Ml 48197. 



HOLLYWfXJD Cementcraft: Offers 
Highly Profitable Home Business. Ex- 
perience unnecessary. Unlimited 
Unique Pottery Designs. Easily Made 
Without Moulds. Birdbaths. Foun- 
tains. Wishing Wells. Waterfalls, etc. 
Chemical Coloring Formula Marble- 
glazing. Free illustrated Brochure. 
Concrete Facts. 602 Athens Street, 
Altadena. CA 91001. 



MAKE $1,000 per WEEK. Not a 
scheme, straight facts. Send $1.00 for 
information. Mail to; Glen Cook Con- 
sultants. 504 Wooclcrest, zcl20. Ar- 
lington, TX 76010. 



EARN $250 THOUSAND STUFF- 
ING ENVELOPES. Fight inflation, 
work at home. FREE INFORMATION. 
Send stamped self-addressed enve- 
lope. Rosen, Box 1 14, Rallardvale Sta- 
tion. Andover. MA 01810, 



MAILORDER Opportunity Begln- 
ers. Established. Every business uses. 
Eleo. 181-S, Sylvanla. OH 43560. 



SALES CAREER WITH SALES 
MANAGEMENT OPPORTUNITIES. A 
"get-rich quick" job? Forget it. All 
rewarding Jobs require hard work. 
And they should offer greater benefits, 
including higher incomes. IDS offers 
sales careers throughout the country, 
with sales management opportunities. 
If you are a thinker, a responsible 
non-conformist besides being friendly 
and energetic; if you are managing 
now. or can be trained to manage 

S iOple. we want to hear from vou. 

ur managers' incomes average more 
than $20,000 per year. Unlimited 
commissions and all the fringe bene- 
fits. We offer a complete training pro- 
gram. Write Investors Diversified 
Services. Unit 60-12 IDS Tower. Min- 
neapolis, MN 55402. 



'The Swimming PooM 
Industry is Looking 
For a Few Good Men 

We offer a unique opportunity to be in a 
stimulating business of your own as a 
franchised pool builder right in your 
own area. If you're mechanically 
inclined and have modest start-up 
capital, you can be constructing home 
pools by next summer. Demand is high 
in this booming $2 billion plus leisure 
industry. So, if you're tired of making 
others rich, find out what our growth 
industry has to offer. VISIT THE MANY 
POOL MPRS. OFFERING BUILDING 
FRANCHISES EXHIBITING AT THESE 
CLOSED-TO-THE-PUBLIC BUSINESS 
SHOWS: 

EAST; 

FALL TRADE SHOW 

Nov. 22-24, 1974 

Hotel Americana, N.Y.C. 

WEST: 

NSPI CONVENTION/EXPOSITION 
Jan. 21-23, 1975 
MGM Grand Hotel. Las Vegas 
To Register in Advance, 

Write Q Dept.CE 



National Swimming Pool Institute 

L 2000 K St , N W /Wash, D C. 20006^ 
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THE ENTREPRENEURS 
NEWSLETTER 

MARKET 

cyyiATTERS'' 

SAMPLE COPY $1.00 
TMF 

132 E. PROSPECT ST. 
WALDWICK, N.J. 07463 



1000 To PROFIT Bronzing Baby 
Shoes. FREE LITERATURE. Nbcps. 
Coral Springs. FL 33065. 



INSTRUCTIONAL Mailorder publi- 
cation. Free catalog. Hulls Enterpris- 
es. Box 9003. Maple Heights. OH 
44137. 



HOME Mailorder. Simple. Profit- 
able. Write; Bagwell's. Box 2092, 
Greenville. SC 29602. 



START Your Business. Sell by Mail. 
Repeat business. How to start part 
time and dropshippers • sources. No 
inventory. Two books tell you how. 
.Send $5.00. Satisfaction guaranteed. 
.Salvador Vazquez. 60-11 Broadway. 
Woodside, NY 11377. 



NEW! Make Extra Money Mailing 
Commission Circulars. It's Simple. 
Complete Beginners Kit $1.00 (Re- 
fundable). Trade 11C21. 4122 32nd. 
.San Diego. CA 92104. 

TAKE Catalog Orders. We drop- 
ship 1001 best selling specialty prod- 
ucts. Low'est below wholesale prices. 
Immediate delivery. Spectacular 
home business opportunity. Free 
Book. Specialty Merchandise. Dept. 
28-23. Woodland Hills. CA 91364. 

$700 MONTHLY Immediate Income. 
.Stuff envelopes at home. Information, 
send self-addressed stamoed envelope. 
Cottage. Box 25053-DAY, Los Ange- 
les. CA 90025. 



I DIDN'T Get Rich in Mailorder! 
My story -$3- Saves money, frustra- 
tion. Gene Poore. 4C Jupiter Trail. 
Jacksonville. NC 28540. 



NEVER Before so Much for so little. 
Buy necessities below wholesale! Par- 
ticulars Free. Write; Warner. Room 
CC-3-DP. 1512 Jarvis. Chicago. IL 
60626. 



SURPRISE Yourself. Make Money 
wlth tittle Effort. Mail Order Infor- 
mation. Prlgmore. 1112 N. Elm. 
McPherson. KS 67460. 



$100.00 WEEKLY spare room. 
Raise redworms Odorless Soilless 
way. Charles Morgan. Box 116-C. 
Bushnell. FL 33513. 



FREE Book "2042 Unique. Proven 
Enterprises." Tiny Businesses but 
Huge Protita! How Little Fellows beat 
inflation. Work home. Haylings. Carls- 
bad. CA 92008. 



CLIP Newspaper items $1.00 
$5.00 each. Details free. Walter. Box 
1360-SA. Erie. PA 16512. 



$200.00 DAILY in Your Mailbox! 
Opportunity To Follow Mailorder Ex- 
perts. Free Details. Associates. Box 
136B. Holland. Ml 40423. 



SELL Books by Mail. Complete 
Dealer Setup - 25c. Midwest Mall 
Sales. Box 44R2PS. .Shawano. W1 
.‘^4166. 



VINYL'S Where the Monev Is! In- 
visibly Repair. Reflnish. Recolor fur- 
niture. luggage. Car Tops. Quickly. 
Easy. Two small $20 jobs a dav earn 
you $1,000 a month. Homes. Cars, Of- 
flees. Restaurants, unlimited custo- 
mers. Start earning after an hour's 

S ractice. Sensational details Free. VIP. 
036 Montrose. Chicago. 60618. 



$250.00 PER Thousand. .Stulling 
Envelopes! Unconditional Money Rack 
Guarantee! Complete starters kit 
$1.00. HOMEWORKERS. Box 2411.3- 
DC. Oakland. CA 94623. 



STUFF envelopes. $250 thousand. 
Guaranteed Immediate earnings. Send 
stamped addressed envelope. Bobicr. 
RD2-188sn. Kirkwood. NY 13795. 



HOTTEST DECORATOR SERVICE 
EVER. $25.00 hourly with New WaM- 
paTCr Design Paint Rollers, Create 
wallpaper effects, in minutes, fur 
pennies in paint. Eliminate costly 
wallpaper for Apartment Owners. 
Builders. Decorators, etc. Fantastic 
New Moneymaker. Free Success 
Plan, write Dccowall. 5-113RK-Rhea 
St.. Tarzana, CA 91356. 



MAILORDER Millionaire helps be- 
ginners make $500 weekly. Free report 
reveals secret plan! Executive i IBl 1 i . 
333 Nortn Michigan. Chicago 60601 . 



IMPORT - Export opportunity, 
profitable worldwide mailorder busi- 
ness from home, without capital; or 
travel abroad. We ship plan for no 
risk examination. Experience un- 
necessarv. Free report. Mellingvr. 
Dept. H269B. Woodland Hills. CA 
91364. 



LAZY? Produce oil portraits in sec- 
onds! Jiffyportralt. 2830RK-Gaffev. 
San Pedro, CA 90731. 



MAKE Money from classified ads! 
$ 1,000 monthly, at home . . expert 
shows how. Details free! Classifled- 
PS3B. Box 10344. Palo Alto. CA 
94303. 



MAILORDER BEGINNERS U 

BRARY. Learn Professional Secrets 
Inexpensively! Write; HOW. Box 
4457PS11. Downey. CA 90241. 



HOMEWORKERS! $200.00 weekly 
possible addressing for Arms. Begin 
immediately. Details 25c. Hodgkins. 
Box 10279 MX 2 , Fort Worth. TX 
76114. 



EARN Money raising flshworms for 
us. Write: Oakhaven-43. Cedar Hill. 
TX 75101. 



MAKE Magnetic Signs. Machineless 
Method. Profits Enormous. Write; 
R1B49APS. Bardstown. KY 4000-1. 



STUFF Envelopes. Receive $500 
per thousand, Free Supplies. Send 
stamped addressed envelope. Gozdan- 
ovic. 160 Banner Way, Pittsburgh. PA 
15201. 



MAKE Magnetic signs. Big Prof- 
its. Free Informaton. Universal. Lc- 
nora, KS 67645. 



HOW To Make Money Addressing. 
Mailing Letters. Offer Details 10c. 
Lindbloom .Sales. 3636 Peterson. Chi- 
cago 00659. 



EARN ;; *500 WEEKLY 
OR MORE — EASY! 



Now needed — Vinyl Repair Speciatists/Dealers! 
Sensational opportunity available! Operate your 
own profitable business. Write today! 

^ PRODUCTS. IRC.. Dipl. EK 

f SAMPLE & } 6tS6 MziIm Dirti M. 

N ^ETAILS_^ Sir Dim- CUM. W120 



START Your Own Correspondence 
School — United Career Schools. 
.5820 Imperial. South Gate. CA 
90280. 



MAKE durable building plastic- eas- 
ily. Waterproof, Fireproof. Economi- 
<-aI. Bavs Laboratory. Cedaredge. CO 
81413. 



GET Everything Your Government 
Has to Give. Free Details. Quality 
Products. 32 Maine Avenue. Carteret. 
NJ 07008. 



SPARE TIME CASH. Sell Famous 
Hanover Shoes. Samples, sales kit free. 
No experience neeefed. No age limit. 
Big Commissions. Hanover Shoe. Dept. 
1216, Hanover. PA 17331. 



TERRIFIC Bargains! Buy below 
wholesale! .Save Money. Details send 
25c to James Beck. R. K. 1 . Box 20. 
Artas. SD 57423. 



$1,000 MONTHLY Spare-Time! 
Free Details. Jennie-Lvnn, Box 6627P. 
(!olumbus, GA 31907. 



I MADE $40,000.00 Year by Mail- 
order! Helped others make money! Free 
Proof! Torrev. Box 31HFF, Ypsilanti. 
MI 48197. 



$250 THOUSAND Immediately. 
Stuffing Envelopes. Free Supplies. 
Rush 25c. Stamped. Addressed En- 
velope. Gerr Business Services, 15 
Dash PL. Bronx, NY 10463. 



BOOKKEEPERS operate profltable 
bookkeeping service. Earn $10.00- 
$20.00 hour. Details free. Universal 
Bookkeeping. Box 664-P. Spring- 
Held. MO 65801. 



PRIVATE Mall Co., Newest Home 
Moneymaker. Find out Whv • How. 
Opportunity Associates. Box 14415. 
Opportunity. WA 99206. 

FREE Supplies. .$250 -Thousand. 
Immediately Stuffing Envelopes. Rush 
Stamped. Addressed Envelope. Aaron. 
Box 466-SPll. Monrovia, IN 46157, 



NO ADVERTISER in these pages 
can match our 41 years selling the 
same item via the same unique mail 
order method. Going on $900,000 
sales now. Family business. Can be 
duplicated ■ please, not with our it- 
em i. Brochure. Statex, Drawer 5350- 
PS. San Antonio. TX 78201, 



BUY Below Wholesale. $ 1.00 
Brings Giant Catalog i Refundable i . 
Empire. Box 2021B. Kingsford. MI 
19801. 



WILL YOU? Address and mail our 
sales circulars? $150 weekly possible. 
Write: Enterprise. Box 1296-A3. New- 
port News. VA 23601. 



AMAZING New Advertising Plan 
Makes Fast Profits! Quality Products. 
32 Maine Avenue. Carteret. NJ 07008. 



YOUR OWN MAILORDER BUSINESS 
YOUR Own Mailorder Business. 
Thousands of new prospective cus- 
tomers daily. Details free. Write Paul 
French. 8403 Anthony Wayne. Cln- 
dnnatt, OH 45216. 



HOT NEW PRODUCT - ALL ACES 
BUY! Fantastic opportunity! Samples 
S5. Market Specialities. Box 5816C. 
Concord, CA 9452 i. 



$30.00 HUNDRED stufllng our sales 
letter into preaddrcsxied stamped en- 
velopes. Immediate earnings. Dcgln- 
ners Kit $2.00 < refundable i . COLO. 
1433 61 Street. PS-11. Brooklyn. NY 
11219. 



STUFF ENVELOPES. $250 THOU- 
SAND IMMEDIATELY. FREE SUP- 
PLIES. RUSH STA.V1PED. SELF-AD- 
DRESSED ENVELOPE. Homeworkers 
Business Center. P.O. Box 102. Ur- 
bane, IL 61801. ACT NOW TO GET 
THE ADDED MONEY YOU WANT. 

STUFF Envelopes. $25.00 Hundred. 
Beginner's Kit. $1.00 (Refundable!. 
Lyf. Box 1872-F. Milwaukee. WI 
53201. 



$200 WEEKLY home business. Start 
immcdiatclv. Details 10c. Arthur's. 
Box 526PS. Mt. Airy. NC 27030. 

SELL Books by Mail! Free Informa- 
tion. McCord. Box 276-B. Sylvania. 
OH 43560. 



FREE Literature — Make Big Mon- 
ey Raising Flshworms and Crickets: 
Carter Farm. Plains. GA 31780. 

$70 TO $200 Weekly-Home. Spare 
Time Simplified Mail Bookkeeping. 
Immediate Income. Elasv. Audltax. 
Box 347417. Los Angeles. CA 90034. 



61 MONEYMAKING 
OPPORTUNITIES 



HOMEWORKERS-Mallers Wanted! 
Free Information. C. Allen. 2418 Lori, 
.Santa Ana. CA 92706. 



HOW to Make Money Writing Short 
Paragraphs. Information Free. Bar- 
rett. Dept. C- 86 -S. 6216 N, Clark. 
Chicago 60660. 



HOMEWORKERS Needed! 50 firms 
listed, rush 25c. stamped, addressed 
envelope. Davis. 800 East A. Hutchin- 
son. KS 67501. 



$15 PER HOUR part time with new 
mail order business. Details free. 
Moore Enterprises. P.O. Box 49166. 
Dept. PS-1. Tucson. AZ 85717. 

LEARN the secrets of repairing 
Uink batteries. "Fabulous Profits" at 
home. Apex Engineering. 3100 Ra- 
mona Road. Atasca<lero. CA 93422. 



FREE! LATEST DIRECTORY OF 500 
COHPOKATION.S Seeking New l*ro<l 
nets! If you have an idea for a new 
product — or a way to make an old 
product better send for our FREE IN- 
VENTORS KIT NO. A-87. It gives yital 
information on developing and mar 
ketliig your invention idea for Cash 
fioyalty Sales to corporations nation- 
wide. Raymond Lee Organization. 230 
I’ark Avenue. New York, NY 10017. 

•MONEY!” — A$K For Yours! 
(Row? Where?! Arm. 15 Pheasant 
Run. Newington. CT 061 11. 



STUFF ENVELOPES. $500 THOU- 
.SAND! Free Supplies. Send Stamped 
Addresseil Envelope. NRG. 271-RTl. 
Owego. NY 13827. 



NEW COPYRIGHTED - SAMPLE 
$2.98. only investment. General. 
Dept. PSE-114. Box 137, Northridge, 
CA 91324. 



MILLION DOLLAR POTENTIAL com- 
bining overseas expertise with Ameri- 
can opportunity! Internationally 
known scientist provides brochure and 
easily veriiled personal credentials. 
Please Include $1.00 icash or check i 
airmail postage. Dr. James Holbrook. 
P.O. Box 12021. Ackland. New Zea- 
land. 



FANTASTIC Monev Making Meth- 
ods Unlimited Earnings Reveals In- 
siders Secrets. Details Free. The Spe- 
cialists. 519 South Denver. Kansas 
City. MO 64124, 



day? Then don't let's mess around. 
Send $3 and we'll show you how to 
make up to SI . 000 monthlv and even 
much more. GUARANTEED! Contrac- 
tual arrangements. Habersham-Hall. 
Box 613-A. San Pedro. CA 90733. 



by 



HONG Kong Sources: Illustrated 

Trade Directory. 261 Manufacturers'. 
Suppliers' addresses. $2.00. lies 
il3C2i. 640 I^ke Charles Circle. 
Lutz. PL 33549. 



FINANCE YOUR DREAMS With Tax 
Free Foundation Grants. Free Details. 
Toupsll, 6311 Yucca. Hollywood 
90028. 



TAX FREE DOLLARS! 37 wayi to 
put them in your pocket! Send $4.00 
to: Dap. Box 3549. Visalia, CA 93277. 



PEWTERWARE&— Mailorder ideal 
gifts. Bargain Prices. Brochures $1.00. 
Evaliu, Queenstown Postbox 330. Sin- 
gapore ( 3 I . 



$200.00 FROM sheet V 4 " Plywood 
(Scrapt Details 35c. Novelties. 610 ^ 
So. 24th. Elwood. IN 46036. 



$250.00 PER Thousand. Stumna 
Envelopes! Unconditional Money Back 
Guarantee! Complete starter kitv 
$1.00.. HOMEWORKERS. Box 24413- 



Guarantee! Cof^lete starter kitv.- 



I'G. Oakland. CA 94623. 



FREE Secret Book "2042 Unique. 
Proven Enterprises." Largest sue 
cessful collection! Fabulous "Little 
Knowns." Work Home! Haylings. 
i'arlsba<l. CA 92008. 

ADDRES.SER — 50 Companies ’ 

Want Addressers. Send .Self-Addressed 
envelope. Cal Enterprises. Box 4516-Y. 
Compton, CA 90224. 

WORLD'.S Leading contest maga- 
zine. 50c. Prizewinner. 1315 Central. 
St. Petersburg. FL 33703 

ADVERTISING Business - You own 
It! $400 first week or money back. 
Write: Action Ad Clock. Room AC-3- 
DP. 1512 Jarvis. Chicago, IL 60626. 

$175.00 WEEKLY Correcting Pu- 
pils' Lessons! Samples. SI. 00! Cas- 
tle's. 507-SL Fifth. NY 10017. 

ADDRESSING. Mailing, and other . 
profitable home opportunities! Details r 
25c. Wright. 130 W. 42nd, »1305-P, 
New Yo rk. NY 1003 6. 

MAILERS - Addressers - Home- 
workers Needed! Rush 25c. stamped 
addressed envelope. 50 Firms Listed. 
Home Opportunity. Box 13t2 Down- 
tow-n Sta.. Omaha. NB 68101. 



EARN Money At Home In Your 
Sparc Time. Stuffing Envelopes. Im- 
mediate Earnings $30.00 Per Hundred 
Possible. Beginners Instructions. Rush 
Only $1.00. Money Back Guarantee! 
The Specialists. 519 So. Denver, Kan- 
sas City. MO 64124. 



ENORMOUS EARNINGS POTENTIAL 
reading Classified Ads. Free details. 
Conestoga Supply House. 1014A Wlt- 
low St. Pike. Lancaster. PA 17602. 
$780 MONTHLY spare time, ex- 

g crience unnecessarv. $18 investment: 
ur complete $3.00 course 1 refund- • 
able) starts you immcdiatelv. TRC. 
Box 1964. Rapid City. SD 57701. 

ENGINEERS. DESIGNERS. DRAFTS- 
MEN. free information of a report 
which will make you flnanciallv inde- 
pendent through your profession. Os- 
kar F, Vattcrott Report. R.R. 2. Box 
28, Pacific. MO 63069. 



LEARN Clock Repair. Home course 
reprint - $1.00. Details free. Thcls. 

Genoa. IL 6 0135 . 

STUFF envelopes $250 thoi'sand 
immediately, free supplies. Rush 
stamped, addressed envelope. 6908 E. 
Culver. Scottsdale. A/ 85257. 



$2,000.00 MONTHLY stufllng enve- 
lopes using our method. Fantastic 
earnings immediately. Finally vour 
own business that pays off. Details 
$ 2.00 I refundable I and ?:10 stamped 
self addressed envelonc. ProcomS. 
Box 14095-A. Orlando. FL 32807. 

$10,000 AVERAGE, end money 
worries, more cash; without second 
job. Send self-addressed, stamped en- 
velope for free information! Finance 
Institute, Box 955iPSi. Davis. CA 
95616. 



DOUBLE MONEY WITHIN YEAR! 
$2.00 will bring Computed Stock 
Analysis. I.V.I.. P.O. Box 16584. St. 
Louis. MO 63103. 



FREE. Learn dozens of easy ways 
to make money full or part time. 
Write for Free 5-month subscription. 
.Salesman's Opportunity Maga/.ine 
Dept. 218. 1460 Hancock Center. 

4 !hicago 60611. 



CAMERA Owners! Sell your photos. 
Report tells How. Where. $1.00. Sat- 
isfaction guaranteed. Write: Forest 

Road House. Dept. 1411B. 7319 For- 
est. Landover. Mu 20783. 

CAMERA Owners! Sell Your Photos. 
Report tells which are demanded. How- 
to prepare. How to select market. 
Where to sell. How- to submit. Laws. 
Model Release. Rights. $1.00. Satis- 
faction Guaranteed. Write: Forest 

Road House. Dept. I411E. 7319 For- 
est. Landover, MD 20785. 



^ lnganious, 1 iBaled 1 bchniquas Not Only Ha^ YOU 4 
k W ea ther Tltt Corning Fstancol Storm But help J 
^ YOUNWeeMOMrOui OrUBaMasI Read 1 

> HOWTO BEAT 7 >€ nre sM rjts-w iTHPt SURELY 4 
k COMING by Dr. Robert Par«en a .Ji:. P i iias aorot J 

Ecenamics,(3t1pages.8V2zt1*bHgefonnat.) j 

> UpdatodSExpwtdad Only Siaoo. Inquiry IOC. ^ 
k M 08 EY BACK GUARANTEE > it not satistiecLj 
k Central Systems, book dept. PS-fl J 

Bos 4935 GrandCentralSUtion. N.YC. 10017 1 
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$ YOU CAN DO ITI $$ 

tart your OWN business, 
ipare time . . . Maii Order, 
to. For free detaiis write; 

ORBEN 

Dept. PS-3 177 Soundvlew Ave 
Whita Plains. N.Y. 1 96^6_ 

STUFF Mail Envelopesi $250.00 
>po(U per thousand possible. Offer de* 
alls: Stamped self-addressed enve- 
ope. KinRS. B-37K-PS114. Jamaica. 
11422. 



$300.00 WEEKLY Possible-StufT- 
nK Envelopes, start Iinmediatel.v! De- 
alls. 50c I refundable I . Royal-PS6. 
■ox 35043. Los Angeles 90036. 



- MAKE Money Clipping Newspaper 
terns. $2.00 - $10.00 Each . . . De- 
ails Free. Clippings. Dox 10344- 
PS8A. Palo Alto. CA 94303. 

g HOW to make money fast. New 
R>werful free brochure. Thorne Co.. 
=>.0. 3S4-A. Saugerties, NY 12477. 

SELLING KNAPP SHOES IS EASY 

ENJOY a steady. Dependable In- 
ome in Your Own Nationally-Famous 
Uisiness. Highest Cash Commissions 
mmediately. Your Own Hours. No 
nvestment. Free Sales Kit. Irwin 
rlargolis 611 Knapp Centre. Brock- 
on. MA 02401. 



$2 EMPLOYMENT 
^ INFORM A TION 



OVERSEAS Jobs — Europe. South 
tmerica, Australia. Far ^st. etc. 
!000 openings all trades. Construc- 
iun. Ollice. Engineering. Sales, etc. 
(Too to $3,000 month. Expenses 
raid. Free Information. Write: Over- 
seas Jobs, international Airport. Box 
• 36-P. Miami. FL 33148. 



AU.STRAUA — NEW ZEALAND 
VANT YOU! 50.000 Jobs! Paid Trans- 

B ortatlon! Latest Information and 
orms, $1.00. Austco. Box 3623F. 
jong Heach. CA 90803. 



OVER.SEAS JOILS — NOW HIR- 
NG. 103 Countries. All Occupations, 
ligh Pay. Free Transportation, Tax 
Sencflts. Latest Computori/.ed Ile- 

>orU $2.00. TRANSWORLD. In- 

ernatlonal Airport. Box f>OH02F, Los 
ingeles. CA 90009. 



OVERSEAS Jobs to $30,000. Com- 
pete listings, application forms, in- 
tructlons. $2.00. Webster's Interna- 
ional. 833 Sycamore Drive. Decatur. 
;a 30030. 



FLORIDA EMPLOYMENT OPPOR- 
TUNITIES, Exclusive Jobs Report, In- 
luding Salaries . . Bonus Features 
>n Kent, Gas and Food Prices. $3 to: 
4EW ROADS. Dept. 5. Box 1846. 

Vest Palm Leach. FL 33402. 

AU.STRALIA NEEDS YOU' Thou- 
ands of jobs, opportunities, for com- 
)lcte information send $1.00. Home 
Enterprises, Box 42231. Atlanta. GA 
10311. 



AUSTRALIA NEEDS YOU! Free 
‘ranspjrtation! Detailed Information, 
mmigration requirements and form. 
Ilant Employers List! $1.00. Guar- 
inteed. Cavalcanti. Box 7476-A3. 
»an Diego. CA 92107. 



OUT OF WORK? Details 25c. Rojan 
Hall Mart. D-20E. Box 177. Mason. 
HI 48854. 



AUSTRALIA — Jobs. Jobs . . . Most 
Tomprchenslve Fact Book contains 
Vages, Taxes. Housing, Rents. 
Schools. Farming. Recreation . . . 
'lus Giant Employers list. Guaran- 
ecd $1.00. Research International, 
>ox 3249.5S-1 . Jamai ca. NY 11431 . 

AUSTRALIA! All the necessary in- 
ormatlon you need for - Jobs, hous- 
ng. rents, salaries, schools, taxes, 
ransportation. Send $1.50 to Herdire 
Ules. Box 3179-B. Hamilton. OH 
15013. 



AUSTRALIA NEEDS YOU! 10.000 
obs. Free Transportation! Complete 
Ictails about Rents. Salaries, Schools, 
'arming. Taxes. Social Life. Tea-hlng, 
mmigration Requirements and Forms 
. Plus Giant Employers List! Guaran- 
ced! Send $1.00. Achilles Press. P.O. 
lox GG. Lemon Grove. CA 92045. 

AUSTRALIA - Jobs - Jobs - Jobs-paid 
ransportation! Complete details-sal- 
rles. rents, taxes. Immigration re- 
luirements. forms, employers list! 
iiiarantced! $2.00. Information Cen- 
er, ps-ll. Box 142, Atascadero. CA 
13422. 



AUSTRALIA. Fact book explains 
alancs, housing, transportation, tax- 
s. Employers List. .tl.OO. General. Box 
167-B. Landing. NJ 07 843. 



AUSTRAUA Needs You! 8.000 lobs 
Free Transportation! Complete de- 
ails about rents, salaries, schools, 
arming, taxes, social life, teaching, 
mmigration requirements and forma 
. Plus Giant Emplovers Llsf G’’aran- 
eed! Send $1.00. Achilles Press. P.O. 
lox GG. Lemon Grove. CA 92045. 



ROCKY Mountain fever? Abundant 
opportunities! Current computerized 
employer referral Information, $2.00. 
EME. B^x 26 j 2 . Boise. ID 83701. 

OVERSEAS Employment • Europe. 
Australia, South America. Asia. All 
Occupations! $700 - $4,000 monthly! 
Employment International, Box 29217- 
FK. Indianapolis. IN 46229. 



63 SPECIAL SERVICES 



INFORMATION On Anything. Fer- 
guson Research Specialists. 72-25 
Woodside Avenue. Wuodside. NY 
11377. 



BUSINESS INFORMATION. Help 
with starting or running any business, 
financial & mana .ement advice from 
pr^iessionals. Free details or $5.00 
tor immeiiate reply on speciAc prob- 
lems. Croup 101 Management Con- 
sultants. Box 34, Wiiliston hark. NY 
11596. 



HARDHATS. Truckers, other work- 
ers - identify with pride! Free details. 
Kuhn's Dept. 1114. 213 Wapella, Mt. 
Prospect, IL 60056. 



66 AGENTS WANTED 

EVERY man a prospect. Refund- 
able sales kit offer showing line belt 
buckles, tie clasps, money dips, cuff 
links, lapels, identification badges, in- 
dividualixed with customer's name 
and emblems. Cap badges for truck- 
ing. bus, taxi, police, liremen. also 
postal^ letter carriers and heavy con- 
struction emblems. Choice 5000 em- 
blems. Hookfast. Box 108H-PB, Provi- 
dence. RI 02901. 

YOUR own business — Suits $1.50: 
Overcoats 6Sc; Mackinaws 35c; Shoes 
12V2C; Ladies' Coats 30c: Dresses 
15c. Enormous proAts. Catalog Free. 
Nathan Portnoy Assoc.. 2100-J Roose- 
velt Road. Chicago. IL 60608. 



67 SALESMEN— 
DISTRIBUTORS WANTED 



BECOME a successful Manufactur- 
ers' Representative. Manufacturers 
Agents Newsletter tells you which 
Arms are looking for representatives, 
the Arms product line and territories 
available. For information write: Man- 
ufacturers' Agents Newsletter. Dept. 
151.4. 23573 Prospect Ave., Farming- 
ton. MI 48024. 

AUTOMATIC Flshooks. ProAtable 
samples. $2.00 (refundable). Aron.< 
61-PS. Mastic Beach, NY 11951. 



SELL Advertising Ball Pens. Calen- 
dars. Ad-Specialties — Build Own 
Repeat Business — Free Details — 
Fleming, Dept. B. 653S Cottage 
Grove. Chicago 60637. 



DIAMONDITE PENDANT - 2.25 

CARATS - Moneymaker - $110.00 list. 
Sample and Details $5.00. Royale 
Gems Div., P.O. Box 24ps. Jericho. 
NY 11753. 



HERTEL exclusive Reference Bi- 
ble! Big ProAts! Starting 3-dimen- 
sion cover! Demonstrator supplies fur- 
nished. Top commissions plus extra 
bonus earnings! Free outAt. Interna- 
tional Book. I^pt. P. Box 118, Wichl- 
ta. KS 67201. 



AN OHIO OIL COMPANY offers 
PLENTY OF MONEY plus cash bonus- 
es. fringe beneAts to mature individ- 
ual In your area. Regardless of experi- 
ence. airmail U. B. Read. Pres.. Amer- 
ican Lubricants Company. Box 696. 
Dayton. OH 45401. 



MAKE Extra $25 to $75 Spare 
Time! Double Air Cushion Shoes. 
Men's. Women’s Line. Dress. Work. 
Play. Highest Commissions. Shoes for 
vourself. OutAt Free. Bronson. Dept. 
W-114. Minneapolis. MN 55408. 

FREE — Easy Ways to make money 
selling exciting new products — full- 
spare time. .Send name, age for 5 
months free subscription, .Salesman's 
Opportunity Magazine. 1460 Hancock 
Center. Dept. 224. Chicago. IL 60611. 

NEW. Compact Fire Extinguisher. 
Laboratory Approved. Fantastic Prof- 
its - Exclusive territories. Norwich 
tihemical. Norwich, CT 06223. 



68 REMAIUNG 
SERVICES 



YOUR Mail Received - Forwarded, 
lledgpeth. 324-PS South First. Alham- 
bra. CA 91802. 



MALAYSIA realrmall anywhere 
$2.00 each. 14 Road 52A. Petallng- 
Jaya. Malaysia. 



SURPRISE Your Friends. Write 
Watkins. G.P.O. Box 1137. New York, 
NY 10001. 



69 CONTESTS 



HOW To Win. Information Free. 
Martins. Box 2851PS. Fremont. CA 



70 AUTHOR'S SERVICE 



PUBLISH Your book! Join our suc- 
cessful authors: All subjects Invited. 
Send for free appraisal and detailed 
booklet. Carlton Press tDept. PSKi. 
84 Fifth Avenue. New York 10011. 



71 ARTS 81 CRAFTS 



GLASS BLOWING Kits and sup- 
plies — Literature Upon Request. Willis 
Glass, P.O. Box 3460, Anaheim. CA 
92803. 



DRAWl Enlarge Pictures, Letters. 
Anything Expertly. How';* Stamped 
Envolupe. Iliarings. Madison, SD 
57012. 



STUTTER? 



BIG PROFITS IN REAL E3T.ATE. 
New report tells you how and where 
to buy land. Just $1.50 plus $.5() 
postage and handling. W.L. Noss. 
1904 E. 38 Ave.. Dept. M061RE. Al- 
bany. OR 97321. 



72 EDUCA TION & 
INSTRUCTION 



DEGREE Program in Electronics 
Engineering. Our 29th Year! Free 
Uterature. Cook's Institute, Dept. 11. 
Box 20345. Jackson. MS 39209. 



LEARN Radio Announcing! Books, 
Magazines: Disc Jockev. Box 1355-B, 
.Sioux Falls. SD 57101. 

OPERATE Collection Agency. "Lit- 
tle Gold Mine!" Franklin Credit. Roa- 
noke. VA 24004. 



RADIESTHESIA. Radionics. Dows- 
ing. E.S.P. Courses and Equipment 
Catalogue $1.00 (refundable). Estab- 
lished 25 years. D^t. PS/R. Bruce 
Copen, HlghAeld, Danehlll. Sussex, 
England RR17 TEX. 



VETERINARY Assistant - Train at 
Home for Exciting Animal Care Ca- 
reer. Send for Free "Career Kit”. 
North American School of Animal .Sci- 
ences. Dept. PCC84. Newport Beach. 
CA 92663. 



LEARN Sewing Machine Repairing. 
Men. Women. Lucrative profits. Pro- 
fession with bright future. Gresslin 
Correspondence School. Box 927, 
Spencer. lA S1301. 



USED Courses! Books, Catalog 10c. 
(Courses Bought). Lee Mountain. 
Plsgah, AL 35765. 



ORDINATIONS lifetime! Church 
chartered 1887! Write! 708 Bragg. 
Monroe. NC 28110. 



BRICKLAYING INFORMATION 10c. 
Pretio Services. P.O. Box 114. Dur- 
ham. NC 27702. 



SUPERIOR Auction School. Na- 
tion's top auctioneers own and in- 
struct. Free Catalog. Box 1281. De- 
catur. IL 62525. 



DEGREES, Diplomas. Certificates. 
Home Study or Thesis Method. DOT, 
Box 207. Springfield. MO 65801. 



LEARN to fix Typewriters and Of- 
fice Machines. Many trained men need- 
ed. Make up to $25 in one hour on 
overhaul. Learn at home in spare time. 
Facts Free. Send name. “Typewriter 
Repair School (home studvi. Dept. 
3311-114. Little Falls, NJ 07424. 

WFF’NPROOF may Increase your 
chiM's Intelligence S'*ores. Free Infor- 
mation. Wff. 640 Lake Charles Circle. 
Lutz, FL 33549. 



MEN, Women. Couples. Train at 
home for challenging rewarding ca- 
reers Hotcl-Resort-Tourism Industry. 
Study well-tested correspondence pro- 
gram with fifty year old school. Ap- 
proved VA benefits. Graduate Referral 
Service. Facts free! Write Lewis 
School. Dept. 601 1-H. 2301 Pennsyl- 
vania Avenue. N.W.. Washington. DC 
20037 



PYRAMID POWER. Send $1.00 
Today for your PYRAMID kit. In- 
cludes scale model pyramid, instruc- 
tions and complimentary Issue of our 
PYRAMID NEWSLETTER, vital feed- 
back for PYRAMID enthusiasts around 
the world. SPACE OCCUPATIONS. 
Box 3U. Santa Monica. CA 90401. 



UNLOCK Your future. Become pro- 
fessional Locksmith by spare time 
home study. $13 in an hour possible. 
All tools, equipment included. Facts 
Free. .Send name. Locksmithing Insti- 
tute (home study). Dept. 1311-114. 
Little Falls. NJ 07424. 



COMPLETE Your High School at 
home in spare time. Texts furnished. 
No classes. Our diploma awarded. Our 
77th year. Free Brochure. American 
School. Dept. X846, Drexel at 58th. 
Chicago 60637. 



WATCH Repairing. 35 Lesson Home 
Study Course. Free Sample. Diploma 
Awarded. Chicago School of Watch- 
making. Dept. WL. Pox River Grove. 
IL 60021 



LOGIC MICRO/MINI- 
COMPUTER NEWS 

LOGIC 

NEWSLETTER^ 

SAMPLE COPY $1.00 
LOGIC NEWSLETTER 
POB 252 

WALOWICK, N.J. 07463 



SHORTCUTS To Success! Highly 
ElTective. Profitable Short Courses. 
(75 Choices. I Study at Home. Di- 
ploma Awarded. Our 29th Year. Free 
Uterature. CIEE-30. Box 20345 Jack- 
son. MS 39209. 



ACUPUNCTURE TRAINING MANUALS 
DIAGRAMS and Supplies Catalog! 
Chinese Institute, Box 219W, Toron- 
to. Canada M6M 4Z2. 



73 CARTOONING, 
SIGN PAINTING 



PIANO Tuning quickly learned with 
home study course. Diploma granted. 
American Tuning School. 17050 Tel- 
ler Drive. Morgan Hill, CA 95037. 



23 LESSON Compact Cartoon 
Course and Cartoonist's Magazine 
$2.00! Tooners. Box 30367. Uncoln. 
NB 68510. 



DEVELOP Mind Power personality, 
memory while asleep! Free details. 
SLRA, Box 24-SF, Olympia. WA 
98501. 



SIGN Painting — $1000 per month 
part-time. Free catalogue. Kautmsmn 
Supply, Centertown. MO 65023. 



WELDING TRAINING. Basic and 
Advanced Training for Major Welding 
Processes — Arc, Gas. Pipe. TIG. 
MIG, Plasma. Hobart, a non-profit 
school, is accredited by NATTS. Ap- 
proved Ohio 70-12-0064-HT. Write 
for school bulletin and course sched- 
ule. HOBART SCH(X)L OF WELDING 
TECHNOLOGY. Box 73. Troy. OH 
15373. 



CARTOON for money ! ! ! Free 
Book: Success. Box 885B. Dearborn, 
MI 48121 



MODERN Cartooning taught by 
mall. Write for free brochure. Car- 
toonerama. Box 263-7R, Branford, 
(rr 06405. 



76 DETECTIVES 



LEARN Auctioneering. Free Cata- 
log. Relsch World Wide College of 
Auctioneering, Inc., Mason City. lA 
50401. 



PROBLEMS? There’s an answer! 
Free Home Study by Mail in the 
Torah or Confraternity New Testa- 
ment. Please state your religion. 
Lamplight Studies. Box 88-E. Brook- 
lyn. NY 11229. 



EARN ELECTRONICS DEGREE by 
correspondence. Free brochure. Gran- 
tham. 2000 South Stoner. Los An- 
geles. CA 90025. 



MIND-Stlmulator Helps Hundreds 
Forge Ahead Faster! Tibott. 2819S 
Carmel. Glenslde. PA 19038. 



COMPUTER FUNDAMENTALS Home 
Study Course. Provides a basic know- 
ledge of ELECTRONIC DATA PRO- 
CESSING. 20 Lessons, $20.00. Svs- 
terns Management School. P.O. Box 
718. Oakland. CA 94604. 



DETECTIVE Profession, easy home- 
study; free tie-tack or lapel pin. cer- 
tificate. future. GI approved. Profes- 
sional Investigators. Box 41345. Dept. 
CB. Los Angeles. CA 90041. 



DETECTIVE Training Course, Amer- 
ican Detective Institute. Box 416-B. 
FairQeld. AL 35064. 



EXCITING Profession. Easy Home- 
study Course: Diploma. GI Approved. 
Universal Detectives. Box 8180-E. 
Universal City. CA 91608. 



CRIME Fighters! Police, investiga- 
tors. catalog $1.00 (refundable). 
Don’s. Box 548. Seattle. WA 98111. 



77 LOANS BY MAIL 



BORROW By Mall! Up to $3000.00. 
Convenient terms. .State Licensed. 
P'istal Finance. Dept. 11-10. 6018 
.Military Avenue. Omaha. NB 68104. 
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CASH LOANS by malt! Up to 
$2,500 on signature alone. No Col- 
Lsteral! Secret! Union Finance Com- 
pany. 3606 No. leth Street. Dept. 
PS. Phoenix. AZ 85011. 



76 WINEMAKING 



ADVERTISING Only! 25c Daily: 
Free Details: Bryant Sales: Rt. (1), 
Box 373A, Gaylord. Ml 49735. 



83 RUBBER STAMPS 6 
OFFICE SUPPLIES 



WINEMAKING Supplies and Equip- 
ment - Largest Stock. Free Catalog. 
Jim Dandy Wire Supplies. 8454 teech- 
mont. Cincinnati. OH 45230. 



WINEMAKERS catalog — free. 
Bacchjanalia. 273 Riverside Ave.. 
Westport. CT 06880. 



WINEMAKERS: Free catalog. Fast 
Service. Arbolyn. Box 663. West Co- 
lumbia. SC 29169. 



HOW To Make Delicious Wine and 
Champagne at Home. No Expensive 
Equipment Needed. Free Bonus. "Ger- 
man Beer At 8c A Bottle." For Com- 
plete Directions And Recipes. Send 
$2.98 to Homewine. Box 131-S. Fres- 
no. CA 93707. 



NEW! . . FREE CATALOG ... 30 
Varieties Fruit & Grape Concentrates 
. . . 100 Wine & Liqueur Flavors. 
Complete line of Winemaking Sup- 
plies. Kraus, Box 451-N. Nevada. MO 
64772, 



FREE stamp catalog 45 type styles. 
Past service, low prices. Jackson’s. 
Box 443B, Franklin Park, IL 60131. 

84 PRINTING, 

MULTIGRAPHING, ETC. 



1.000 GUMMED Address Labels 
$1.00. Vernco, Box 121, Whittier. CA 
90608. 



STATIONERY. Rubber Stamps, La- 
bels. Information Free! Longwood, 
D-49K4. Fort Johnson. NY 12071. 

FREE Literature, Business Cards. 
Letterheads, Labels, Rubber Stamps. 
Geer’s. Ill North Drive. Ottawa. OH 
45875. 



1000 GUMMED Address Labels 
$1.00. Walt’s. Box 960, South Bend. 
IN 46624. 



FREE LITERATURE: Rubber Stanms. 
Books. Business Cards. Printing. La- 
bels. JORDAN’S. 552 West O'Connor. 
Lima. OH 45801. 



FREE WINE YEAST — Makes 25 
Bottles of Wine. Comes with our Best 
Selling Book of Winemaking Instruc- 
tions and FAILPROOF Recipes. GUAR- 
ANTEED. Send $1.98 to ENDEVCO. 
Rt. 3. Box 21-SB. Colbert. WA 99005. 



SAVE MONEY! DELIGHT family, 
friends making wine and champagne 
with standard kitchen utensils. Com- 

S lete Instructions and recipes only 
1.50 plus 50c handling. Jos. Chris- 
topher Co.. Box 23095-A. Louisville. 
KY 40223. 



15 WINE Recipes. Very Old. $1.00. 
Scott. P.O. Box 2085. Appleton. WI 
54911. 



HOW TO MAKE DELICIOUS WINE 
AND CHAMPAGNE AT HOME. Using 
Standard kitchen utensils. Satisfac- 
tion Guaranteed! FREE Bonus! Send 

f 2.49. Prano. Dent. 251A. 321 80th 
t.. Brooklyn. NY 11209. 



HOME WINEMAKERS: Free supply 
catalog. Wine Shop. Box 1290-M. 
Lewiston. ME 04240. 



HOMEWirJE 




I DANENBERGER’S BOX 2T6-S 
VNEW BERLIN. ItUNOIS <2670^ 



WINEMAKERS: Free Illustrated 

catalog of yeasts, equipment. Sem- 
plex. Box 12276H. Minneapolis, MN 
55412. 



WINEMAKERS . . . Free Illustrat- 
ed Supply Catalog of yeasts. Equip- 
ment, Recipes. Continental. Box 
I8223PS. Indianapolis, IN 46218. 

79 BUY IT WHOLESALE 



WORLD'S Largest Wholesale Sup- 
ply. 7653 American, European. Japa- 
nese wholesalers. Hongkong clothes. 
Rock bottom prices. Automobile dis- 
counts. Free Details. International 
Buyers, Box 16386-PS. Portland. OR 
97233. 



400.000 BARGAINS Below Whole- 
sale! Many Free! Liquidations . . 
Closeouts . . . Job Lots . . . Single 
Samples. Free Details. Worldwide Bar- 
gainnunters. Box 730-B. Holland. MI 
19423. 



as PRINTING A RUBBER 
STAMP OUTFITS 



BARGAINS; 1250 Offset Presses. 
.Mimeographs, Office Machines. Dixie- 
graph. King. NC 27021. 



PRINT YOUR OWN — Printing 
Presses, Type, Supplies Direct From 
Factory. Send 25c for Catalog and 
.Samples to: Kelsey Company. DS. 

Meriden. CT 06450. 



SAME Day shipment on rubber 
stamp supplies. Revised wholesale list 
No. 10 free. Star Stamp Supply. 732 
Federal. Chicago. IL 60605. 



LOW Priced Rubber Stamp Mak- 
ing Supplies. Starting Outfits. Mar- 
tins, 1432 Major. Jefferson CItv. MO 
65101. 



RUBBER stamp manufacturers sup- 
plies. Presses, starting outfits. Best 
prices, service. Catalog. Jackson Sup- 
ply. Box 443B. Franklin Park. IL 
60131. 



SIMPLE-X RUBBER STAMP PRESS- 
ES. hydraulic operated, electrically 
heated. Sizes 5''x8". 8"xl2". 10" 

xl5". Starting outfits. Orders bv 

S resses. supplies shipped day received. 

^rite for free information and bro- 
chure. Custom Manufacturers. 2251- 
P S N. Golden. Springfield, MO 65806. 

QUALITY. Low $$$$$ Mimeo- 
graphs. Cards. Stamps. Enterprises. 
2526 High St. 94601. 



88 OLD GOLD, JEWELRY 
WANTED 



WANTED • Gold. Silver. Platinum 
■ any formi. Coins. Information Free. 
Wilmot's. 345 South Glassell. Orange. 
CA 92666 



HIGHEST Cash Immediately For 
Old Gold. Jewelry. Gold Teeth, watch- 
es, Diamonds. Spectacles, Silver. Plati- 
num. Free information. Rose Indus- 
tries. 29-Y East Madison. Chicago, IL 
60602. 



HIGHEST CASH for Gold. Jewelry. 
Gold Teeth. Rings. Diamonds, Watches. 
.Silver. Platinum. Mail Articles Today. 
Free gift with Information. Chicago 
Cold Sc Precious Metals. 6 E. Monroe. 
Dept. 357, Chicago 60603. 



89 WA TCHES. CLOCKS — 
SALES A SERVICE 



HEARING Aids. Batteries. Whole- 
sale. Catalog 25c. Fiston, Box 144E. 
New Preston. CT 06777. 



DRAFTING Equipment. Templates. 
CaUlog 30c. An^r, Box 122-S. Mt. 
Holly. NJ 08060. 



CHRISTMAS WHOLESALE. Giant 
Catalog-$1.50: "Treasure House." Box 
1005-PS. Claremont. CA 91711. 

FANTASTIC free catalog — Every- 
thing for profit. Department Seventy. 
100 North Greene Street. Baltimore. 
MD 21201. 



TOYS Wholesale. Send $1.00 for 
Giant Catalog. Money Refunded on 
First order. Write now. Turnquist. P.O. 
Box 222. Clouis. CA 93612. 



80 ADVERTISING 
AGENCIES A SERVICES 



FREE expert assistance for mail- 
order advertisers. Ratebook leading 
newspapers, magazine .50c. Chicago 
Advertising Agency, 28 E. Jackson. 
Chicago 60604. 



BUSINESSMEN advertise vour orod- 
uct on a pereptual calendar. Write 
Emk ^ales, P.O. Box 6892. Providence. 
RI 02940. 



WATCH. Clock. Jewelry Tools and 
Parts. Catalog $1.00. Kiib Company. 
Dept S. Drawer 8-A, Milwaukee. WI 
53201^ 



WATCHES: Swiss Guaranteed Two 
years. Gifts. Enterprises. 2526 High 
St. 94601. 



WATCH and Clock Repairing Books. 
Tools. Materials. Free Catalogs. North 
American, Box 77-BY. Fox River 
Grove. IL 60021. 



90 GIFTS 



FREE CATALOG! Full of Christmas 
Gift Bargains. Unusual Items. Win- 
chester Enterprises. 2807 PS. Har- 
grave Street. Philadelphia. PA 19136. 



UNIQUE Gift CaUIog. Zodiac En- 
terprises. Box 2006, La Mesa. CA 
92041. 



9 1 FOR THE HOME 



TERMITES - How to protect your 
home from destructive infestation. 
DOING YOUR OWN WORK easy to 
follow directions for simplest easiest 
way. Send $3.50 for step-by-step in- 
structions from old Pro. Monroe Ter- 
mite Advisory Service. 703 Almar. 
Santa Cruz, CA 95060. 



SURE KILL is guaranteed to keep 
roaches away for nve years! Roaches 
eat SURE KILL, then return to nests 
to die, starting a chain reaction that 
wipes out the nest to the last bug! 
Absolutely odorless, yet safe around 
children. Contains no DDT. One can 
cleans out six to eight rooms. SURE 
KILL never wears out! If other 
roaches appear, the original applica- 
tion will take care of them too! Send 
$3.98, Ed's of California. Box 134. 
Dept. IPll, Shingle Springs. CA 
95662. 



92 MODELS — SHIPS, 
CARS, PLANES, ROCKETS 



SHIP and Airplane Model Kits cata- 
log 25c. Scientific. Inc., 340 Snyder. 
Berkeley Heights, NJ 07922. 



SHIP Model Kits. Fittings. Plans. 
Books. Tools. Engines. Motors. New 
Illustrated Catalog 75c. Massachu- 
setts Residents add 3 'J’c tax. James 
Bliss dt Company, Dept. PS. Route 
128. Dedham. MA 02026. 



SHIP and Yacht model tlttings; 
Pine construction Hull Kits: blue- 
prints. Send $1.00 for Illustrated cat- 
alog. A. J. Fisher, Inc.. 1002 Etowah 
Avenue. Royal Oak. MI 48067. 



HOT-AIR STIRLING Model Engine 
approx. 4"x8"x4" assembled ready to 
run for $29.95 ppd. or send $1.50 
for Illustrated Manual. ECO Motor 
Ltd.. P.O. Box 934, Guelph. Ontario. 
Canada. NIH 6M8. 



93 ELECTRIC TRAINS. 
RACEWA YS 



UONEL Catalog 50c. Bulletin 
lOe. Old Trains Bought, Repaired 
Mack Brothers, 2041 Chicago Ave- 
nue. Chicago 60622. 



94 FOR INVENTORS 



INVENTIONS Needed Immediately 
for Manufacturers. For additional in- 
formation write: Kessler Corporation. 
C-711FI. Fremont. OH 43420. 



PROSECUTE Your Own Patent Ap- 
plication. All Material Necessary — 
Write: Inventors Service. Box 3574. 
Washington. DC 20007. 



FREE! LATEST DIRECTORY OF 500 
CORPORATIONS Seeking New Prod- 
ucts! If you have an idea for a new 
product— or a way to make an old 
product better, send for our FREIE IN- 
VENTORS KIT NO. A-86. It gives vital 
information on developing and mar- 
keting your invention, idea for Cash^ 
Royalty Sales to corporations nation- 
wide. Raymond Lee Organization. 230 
Park Avenue. New York. NY 10017. 



Inventions 

Ideas 

Wanted 



Patented & Unpatented 

Oeveloped/Marketed By Professional 
Organization For Cash/Royalty Sales 

FREE INFORMATION & COPY OF 
“HOW TO SAFEGUARD, DEVELOP AND 
MARKET YOUR INVENTION 
TO INDUSTRY" 

"NO IDEA IS TOO SMALL" 

LAWRENCE PESKA 
ASSOCIATES 

DEPARTMENT 73 
NEW YORK. NEW YORK 10636 
SM Fifth Avenue 
Phone (212) 3S4-MM 
CHICAGO. ILL. 60608 
150 South Wacker Drive 
Phone (312) 346-1172 
FORT LAUDERDALE. FLA. 33306 
Mercede East Buildino 
2727 East Oakland Park Blvd. 

Phone (305) 503-1316 
SAN FRANCISCO. CAL. 94104 
44 Montgomery Street 
Phone (415) 956-1212 
LOS ANGELES. CAL. 90067 
1100 Century Park East 
Phone (213) 552-2020 
TORONTO. ONTARIO MSS IMS 
102 Bloor Street West 
Phone (416) 920-4000 
MONTREAL. QUEBEC HSA IC3 
Place Bonaventure 
21 Elysee 

Phone (514) 061-2609 

VANCOUVER. BRITISH COLUMBIA 
Royal Centre 
1055 West Georgia Street 
Phone (604) 609-8601 



INVENTIONS— IDEAS 



Patent Developed — Marketed 
Manufacturers Representative 
U.S. Patent Office Searches 



Send For Free Inirontlon Cortlttosto 



GEORGE SPECTOI 

LICENSED ENGINEER — PATENT ENGINER 
U.S. Patent Offico Former Examiner 
361$ Woolwartli Bldg., New Yarfc. N.Y. 10007 



"Tipt on M«^‘ 



States Inventors .Service Company, 
708-X Carry Building. Washington, 
DC 20005. 



U.S. PATENT Ollice .Searches, 23-1 



Tee Invention Certlflcates. 



NEEDING Assistance? Invention 
Development Foundation, 155 Keni 
Street. Ottawa. Canada KIP 5P3. i 



HOW To File Your Own Patent Ap- 
plication and Succeed. Write: Inven- 
tor's Guide. 468-S Goodspeed Road. 
Virginia Beach. VA 23451. M 



cialty. Plus Ten Disclosure Agree- 
ments . $5.00, Lou Wimberlv, 203 W. 
Chapin. Litchfield, IL 62056 



INVENTORS! FREE BROCHURI 
LISTING 1,000 CORPORATIONS whief 
may be interested in your invention 
Many well-known manufacturers hav< 



engaged us to locate new productaj 
For Free brochure and information re-! 



garding the promotion of your inven- 



PATENT SEARCHES including Maxi- 
mum speed, full airmail report and 



fbnhatloh?' Write De^^^ 4ii. Wash 
Ington Patent Office Search Bureau. 
Benjamin Franklin Substation. P.O. 
Box 7167. Washington. DC 20044 ' 



PATENT Application Financing 
Free Patent Search Plan. Global Pat 
ent Diviaion. 23S4-F Telegraph, Oak 
land. CA 94612. 



95 INVENTIONS WANTED 



IMVI€MTORS 



Far East Financial Review says 
INVENTORS DISCOVER GOLD 
MINE IN THE FAR EAST. 
Learn how your invention can be 
Manufactured & Marketed under 
licensing agreement with CASH 
& ROYALTIES by our HONG 
KONG facilities for world-wide 
marketing in U.S A . Canada. 
U K., Europe, etc. Write 

ns (North America) & Co. 

Box 5331 (PS-11 ) 

Santa Ana. Calif. 92704 



Send for FREE Booklet 
"HANDBOOK & GUIDE 
FOR INVENTORS" 



INVENTORS! Either we will 
your invention Before you or anyoi 
else does, or we will pay you a caaJ 
bonus. Got Free Invention Evaluatiof 
and Information: Eagle Developmen' 
Company. Dept. S-11. 82 Wall Street 
New York City 10005. 



INVENTIONS 
IDEAS-PRODUCTS 
WANTED 






Your invention properly develop- 
ed, searched and prepared for 
outright sale or cash/royafty. U.S. 
and overseas manufacturers are 
in touch with us looking for new 
products to market. Your inven- 
tion may be patented or unpetent- 
ed. Our staff includes Graduate 
Engineer and Patent Engineers 
who are ready to develop and 
market your invention. 

Gill>er*t) AjdCLms 

ox*c{aLn IsaaAlon 

Dept. 17 L. 80 Walt Street 
New York. N.Y. 10005 
srnviNa iMvenroits 
fON oven 25 VCAHS 



180 ' POPULAR SCIENCE 




INVBNTORS: Manufacturert Need 

R iw Product*. Free "Recommended 
ocedure". Weihineton Inventors 
ervlce. 432-G Washington BulldlnR. 
Hs trict of Columbia 20005. 

CASH • Royalties for Patented. Un- 
r-itented Inventions, Global Market- 
ng Service, 2354P Telegraph. Oak> 
‘ CA 94612. 




Your Inventions 
& Ideas Developed 

tor CASH/nOYALTY SALBS 
Request FREE "iNVENTiON KIT NO. A-40". 
Includes "Invention Record Form" “Your 
Invention -Its Doveiopmont, ProtectiM 
R Marketinf Brochure," t Directory: 500 
Corporations Seeking New Prodocts. 



^ 230 Park Avenue, I 

New York. N.Y. 10017 ■ 



RAYMOND LEE 
ORGANIZATION 



INVENTORS — It vou have an In- 
ention for sale, patented or unpat- 
nted, write for free brochure out- 
ining manufscturcrt requirements, 
rates. Kessler Corpora*' " '' 
Fremont. OH 43420. 



INVENTIONS Promoted — For Cash 
—Royalty .Sales with Manufacturer 
Contacts. George Spector. Licensed 
nventlon Engineer. Wooiworth Bnild- 
ng, New York 10007. 



MR. INVENTOR 

IMEHICA'S tONEMOST MAtWHDEH 
ISVKNTIOS CONSULTANT offers the 
following services: Patent searches, 

lical development assistance and 
’/lies promotion , Time payment plan. For 
FREE "Proof of Invention" forms and 
•er pertinent information. tt'RITE: 
CHARLES S. PRINCE,. 

509 Sth Avr„ Suite 1008 
New York (2ly, 10017. 



00 WANTED TO BUY 



JUICKSILVER. platinum. silver, 
old. Ores analyzed. Mercury Termi< 
al. Norwood. MA 02062. 



01 



EMBLEMS & 
BRASSARDS 



QUALITY EMBLEMS Over Six Coi- 
rs. Meticulously Embroidered. Low 
ost. Thomas Enterprises. P. O. Box 
'' Cambra. PA 18611. 



'02 TREASURC FINDERS. 
METAL DETECTORS 



REE Information 



ntorn 



on 



, Metal 
etcctora 



OrdylUki. 

Easy ro Use 
Ready to Use 
TransMorUed 

2Z>StecS!SnL 



writs 



>.0. Box 243. S«i Gabriel. Cal. 91778 



TIRED OK DIGGING UP TRASH? 
he all new "Cuinshootcr" rejects 
ottle caps, tin foil, nails and shal- 
ow trash. Detects gold, silver, coins 
nd jewelr>', FREE LITERATURE. 
l-TEX ELECTRONICS. Box 451-V. 
larland. TX 75040. 



POWERFUL Metrotect Locators 
>etect Gold. Silver. Coins. Relics, 
loney-back Guarantee. Terms. Free 
nformation. Underground Explore- 
ions. Dept. D, Box 793, Menlo Park. 
A 94205. 



BURIED TREASURE - Locate vip to 
uarter mile away with sensitive Di- 
ectional Locator. Send for Free. In- 
ormative pamphlet. Research Prod- 
cts. P. O. Box 13441-HC. Tampa. 
L 33611. 



FIND Buried Treasure with patent- 
d metal detectors that distinguish 
metallic trash from treasure, have 
ush button and automatic tuning, 
round pickup eliminate feature, great 
ange. etc. Free catalog. Gardiner 
:iectronics. Dept. l. 4729 N. 7th 
venue, Phoenix. AZ 8.501.3. 



TREASURE Finder Locates Burled 
Gold. Silver, Coins, Treuure*. 6 Pow- 
erful Models. S19.95 up. Instant Fi- 
nancing available. Write or call for 
free catalog. Phone 1 713 ) -662-2728 
day or night. Dealer Inquiries invited. 
Relco. Dept. A-41. Box 10839. Hous- 
ton. TX 77018. 



103 OF SPECIAL 
INTEREST TO WOMEN 



$800 MONTHLY Possible Address- 
ing . Stuffing envelopes < longhand- 
typing) your home. Experience unnec- 
essary. Details. Send stamped ad- 
dressed envelope. American. Excelsi- 
or Springs. MO 64024. 

$500 MONTHLY Possible clipping 
items from your newspaper. Experi- 
ence unnecessary. Details, send stamp- 
ed addressed envelope. American. Ex- 
celsior Springs, MO 64024. 



PLASTERCRAFT - Profitable Home 
Business. Over 1.000 molds available. 
Details: Lynnette, 62&1R Mentor Park, 
Mentor, OH 44060. 



$700 MONTHLY Possible Address- 
ing at home. ( longhand /typed i . Free 
Information: DJ’s Services, Box 564- 
S. Franklin. MI 48025. 



$100 WEEKLY Possible • Sewing 
Spare Time. Unlimited Need for Hand- 
sewn Items. Rush-Stamped Addressed 
Envelope. Enterprises. Box 8-PS. East 
Rockaway. NY 11518. 



HOMEWORKERS! $200.00 WEEK- 
LY Possible addressing for firms, BE- 
GIN IMMEDIATELY. Details 25c. 
Hodgkins, Box 10279 PS4. Ft. Worth. 
TX 76114. 



$350 for Your Child’s Photo for 
our Advertisements. Ali Ages. Rush 
Small Photo: Mother's. Child's Name. 
Hollywood Children's. Photos, Dept. 
S-PS-11. Studio City, CA 91604, 

$800 MONTHLY Possible Home Co- 
operative Addressing-Mailing. Offer, 
details; stamped addressed envelope. 
Danzig, B142A-PS114. Brooklyn. NY 
11218. 



104 VACATIONS. 
RESORTS. TRAVEL 



VACATIONS RENT-FREE Through 
Home 'Hospitality Exchanges. Free 
Brochure: Your Personal Invitations. 
485 Fifth Ave.. New York. NY 10017. 

105 MISCELLANEOUS 



JOIN Rope jumping Organization 
. romoting excercise. Send x.5 on for 
membership card and 



booklet to Rope. Dept. S. 4467 
Paula St.. Lakewood. CA 90713. 

GOLD-Plated 1974 Uncirculated 
Eisenhower Dollars S3. 95; Kennedy 
Halves $2.95 Postpaid. Cox. 51403 
U.S. 31. South Bend. IN 46637. 

SAUSAGE, making at home. 50 rec- 
ipes. Smoking curing hams, bacon, 
poultry, fish, venison. Premixed spices, 
cures, smokehouse ideas, casings. Free 
Catalog. Rak. Dept. 10. Box 4155. 

Las Vegas, NV 89106. 

BEAT HIGH COST OF LIVING 
GROWING Poultry (part tlmei. I 
earn over $200.00 weekly. Details 
$2.00. Albert Shores. R-3. Box 191. 

Alma. AR 72921. 

AMAZING SELF-CORRECTING Type- 
writer Ribbon! Covers mistakes in- 
stantly. neatly, permanently! Send 
$3.50 today — Guaranteed! Send make 
— and Electric. Standard. Portable? 
Ribbon. Dept. IPSll, 2612 Kimber 

Lane, Frisco. TX 75034. 

BEER GERMAN. Canadian. Ameri- 
can, At Home. Secret instructions. 
Recipes. Guaranteed. Send $1.95 Ron- 
alee. Box 365, Titusville. FL 32780. 

ORNAMENTAL Iron designs. Book 
of 1600 beautiful, practical designs 
for railings, columns, etc. Free liter 
ature. Cunningham 3881 South 3200 
West-P. O. Box 20005S. Salt Lake 

City. UT 84120. 

1400 CATALOG.S Listed and De- 
scribed. Sources for EVERYTHING 
imaginable. $2.00. MASTERLOG. Box 

24413-F, Oakland. CA ■14623. 

EYEGLASSES Wholasala - Free 



lyn. NY 11235. 



FREE BOOK. Prophet Elijah Com- 
ing Before Christ. Meglddo Mission. 
Dept. 58, 481 Thurston Road. Roches- 

ter, NY 14819. 

MAGNETS - MAGNETS - MAGNETS 
20 DISC Magnets. $1.00; 20 assort- 
ed metal and ceramic. $2.00, 35 as- 
sorted magnets. $3.00. Mr. Magnet. 
90 Harold Lane, Paradise. CA 95969. 



WHAT ARE TIBETAN EVE CHARTS? 

Amazing Discovery 
For 

__ WEAK or TIRED EYES 

FREE 32 otg« caules of unu«u«l RMItfi i«*n- 

HOUSE OrciuALITY IMPORTS 

F.O. Bos 14F. WooSKaS H«0«. Ca. B1SS4 



IDENTIFICATION CARDS. Send self- 
addressed stamped envelope for free 
samples. NIPCOS. 727 N. Main. Las 
Vegas. NV 89101. 



LITTLE-Known Plan Wipes Out 
Your Debt*. Get relief up to $25,000 
in 90 minutes. Free details. Counselor- 
Ig. Ken-vllle. TX 78028. 




KEYS LOCKED IN7 

Don’t Panic when this happens. 
Open your '68 thru '74 Ameri- 
can made automobile 
. I -V (any series) with the 
E-Z-Key Kit. $12.95 
each, two/$21.95. 
COD add $1.00. 

AUTO SPECIALTIES 
P.O. Box 22377-211A. 
Louisville, Kentucky 40222. 
(Guaranteed. 



BE The Beer Baron In your neigh- 
borhood^make delicious German or 
American beer — three complete reci- 
pes. Send $4.50 — Anderson Services. 
Box 46a. Woodstock. IL 60098. 



GASOLINE Watered? Sample Test- 
ing Kit $3.00. Howards Nowhouse. 

Box 271. Topeka. KS 66601. 



MAGNETS All Types. Specials-20 
disc, or 10 bar. or 2 stick, or 8 assort- 
ed magnets. $1.00. Magnets, Box 192- 
B. Randallstown, MD 21133. 



BOOKS on Antiques and their 
Prices. Free Circular! Period Books. 
Unlontown, PA 15401. 



CREATE IDEAS - Unique Mind 
Opener. Instructions $1. Logication. 
4712 Magnolia. Burbank, CA 91505. 

A COMING Whirlwind to sweep this 
earth! Free Information! Write; Har- 
vest PS. Jefferson City. MO 65101. 

THOUGHTS For Increased personal 
power! Impact ideas for your success! 
Send $1.()0. Perdet Unlimited. Box 

333B, Random Lake, WI S3075. 



SERENITY PRAYER PLAQUE. Hand- 
crafted on fine qualitv burnt wood 
and parchment: llVs x 14. Send 
$8.00 postpaid. Guaranteed! Avec- 
PSK. 13162 Carroll Way. Tusttn. CA 
92680. 



THE DIVERSITY OF HUMAN 
BELIEVING A 

CORR^LHTIOM^ 

A NEWSLETTER 
SAMPLE COPY$1J)0 
THE LOGIC PRESS 
260 GODWIN AVE. 

WYCKOFF, N.J. 07481 



YOUR name to 1.000 or more agen- 
cies eager to send offers, samples, 
opportunities! Send $1.00: Ric-Mar 
Enterprises, 148 Jean Avenue. Munroe 
Falls. OH 44262. 

ABSOLUTE Security Power - Secret 
Power to Financial Success. Send 
$2-00- Power. P.O. Box 2578. Plain- 
fleld. NJ 07060. 

HAUm DANDY Storage JARS 




Handy Dandy 
plastic caps hook 
onto Vk" peg- 
board to hold pop- 
ular. quarter-twist food 
jars with 1-15/16" 
neck. Unbreakable, 
clear plastic jars are 
also available. 

PPO USA. No C.O.D.'S 
WICKUFFE INDUSTRIES 
P.O. Box 286, ps.| 14 
WicklilTe. Ohio 44002 
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GET Rich! Inexpensive Handicap- 
ping Wheel Uncovers Longshota. Box 
2303. Renton, WA 98055. 

INSTANT MEMORY . . New Way 
to Remember. No memorization. Re- 
lease "Photographic" Memory. Forget 
Nothing! Liberates Extraordinary 
Knowledge. Talents. ESP. Immediate 
Results! Free Information. Institute 
of Advanced Thinking, Box 606-PS, 
Pacific Palisades. CA 90272. 

UNIQUE CONFIDEN'HAL SERVICE 
Allows you to live your personal and 
business life In confidence. Used by 
Executives Nationwide. For details 
and bonus send $1.00 to Bishop Busi- 
ness Service's. P.O. Box 17404, West 
Hartford, CT 06117. 

POWER TELEPATHY! Use batterv 
powered aid. Plans $5.00, Kit still 
$8.00 (leas batteries). Nureka, Box 

118Q4-PS. Atlanta. GA 30342. 

ACUPUNCTURE TRAINING MANUALS 



Canada M6M 4Z2. 

NEED Money - Debts Too Big? Con- 
solidate Bills. "Quick Cash" Emer- 
gency Loans Available. Helped Thou- 
sands since 1936. Free Application. 
Interstate. 28 E. Jackson. Suite 1204. 
Chicago. 60604. 

HOW INTELLIGENT 



WILL Forms. $2.00. Burco. P. O. 
Box 326-A, Elk Grove, CA 95624. 

SAVE $$$$. Keep Reserve Ballpoint 
Pens from Drying Out. Indeflniteiv; 
.Send $1.00. No Stamps, Information. 
Box 134-KS, Bronx, if? 10463. 



NEW - Unobtainable elsewhere. 
Patent pending. Reuseable fire starter. 
Safe. Easy. Fireplace. BBQ, campfire. 
Guaranteed $2.25. Houston Mfg. Co.. 
7476 Tamarack. Dublin. CA 94566. 

MAKE WINE. 6 delicious flavors. 
PLUS CHAMPAGNE. Instructions, Rec- 
ipes. Guaranteed. Send $1.75 Ronalee. 
Box 365. Titusville. FL 32780, 



LIE Detector and brain wave mon- 
itor plans $2.50 each. Abe Enter- 
prises. 850 Loma Verde. Palo Alto, CA 
94303. 



106 PERSONAL 



REMEMBER Numbers. Dates. For- 
mulas. Simple. Proven. Send $2 for Kit. 
Tabs, 9770 Campo Road, Spring Val- 
ley. CA 92077. 



INVES'nCATORS. Latest Electron- 
ic Aids. Free Literature. Clifton, 
11500-F NW 7th Avenue. Miami, FL 
33168. 




IN Debt? How to help yourself out. 
$4.00. Opportunitv. Route 4, Richland 
Center. WI 53S81. 



PROTECT Your Family! Don't Die 
Without a Will! Detailed InstDCtlons 
show How! Order immediately — 
legally binding Will Forms included. 
Guaranteed! Rush Only $2.00 Com- 
plete! The Sneclallsts. 519 So. Den- 
ver Kansas City. MO 64124. 



HOW INTELLIGENT are you? 
Self -scoring test reveels I.Q. in 
45 minutes! Send $2 todey- 
guaranteedM United Sales, 

260 Hillman Ave., Staten Island, 
N.Y. 10314 



FREE! Special Report "Remember- 
ing to Remember." Helps you get 
what you want. Write: Dunmore, Box 

2112B, Asheville. NC 28802. 

INSTANT DIVORCE. If you and 
your spouse want fast divorce write 
SAL, Inc.. P.O. Box 455. Dubuque, 
lA 52001. 



RECORD Telephone Conversetions 
Privately - Automatically. Leave Re- 
corder Unattended. Roberts. Box 49- 
PSll, Parkridge. IL 60068. 



ESCAPE from debts and bill col- 
lectors! Have AAA-1 credit everywhere 
Free report reveals secret plan! Credit 
(4B11). 333 North Michigan. Chicago, 
60601. 



107 HEARING AIDS 



HUGE SAVINGS. Eliminate dealer 
markuM. Free Trial. Batteries whole- 
sale. Terms Arranged. Lloyds-PSC. 

Rockford, IL 61104. 

WHOLESALE Discounters! Aids! 
Batteries! Repairs’ AidMart. Drawer 
Z-3, -St. Petersburg. FL 33731. 

HEARING Aids, Batteries. Discount 
Prices. Free Trial. Write: Rhodes. 

Brookport, IL 62910. 

FREE HEARING AID CATALOG - 
Save Va • by mail! Write: "MONEY- 
SAVERS." 9530PS-I1 Langdon. Sep- 
ulveda, CA 91343. 






HEARING AIDS 

PRICE CATALOG FREE! 



I SUPER SAVINGS! Newest. Finest. 
I All types. Buy DIRECT & save up 
_ to HALF! No salesmen. ^Id by 
I AIR MAIL on HOME TRIAL. FREE 
I Catalog. Write: MONEY$AVERS, 

5 Dept. PS-1 1 D,’9530 Langdon Ave., 
I Sepulveda. Cal. 91343 
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2 well-paid skills in demand 

NRI can teach you at home in your spate time 
with professionai equipment you use and keep 




1 AUTOMOTIVE SERVICING 

Save dollars servicing your 
own car, or prepare for a top- 
paying job as a master mechanic. 
You learn step-by-step with bite- 
size, fully illustrated texts that 
combine practical service work 
with top quality professional test- 



ing equipment that you keep. NE] 
offers a complete Master Automo' 
tive Technician Course which in. 
eludes — at no extra cost — yoin 
own ignition analyzer scope (ar 
NRI exclusive) and 9 other es. 
sential servicing items. NRI als< 
offers a shorter Tune-Up and Elec! 
trical Systems program with S 
important servicing 



piHQIK^ 

items. Both courses MIHJSSs, 

1 AUT0MT1II 

give you valu- 
able “hands- |c. 
on” experi- 



HOUMCS 





AIR CONDITIONING, REFRIGERATION, AND HEATING 



2 Move into the “boom” indus- 
try of the ’70s, where tens of 
thousands of technicians are 
needed. NRI courses were devel- 
oped with the technical assistance 
of the York Division of the Borg- 
Warner Corp., world leader in air 
conditioning. Training units in- 



clude a Circuit Demonstrator foi 
circuit studies ; a Control Simula 
tor for learning the fundamental: 
of electric controls ; and with th( 
Master Course a complete windo\' 
air conditioner for troubleshoot 
ing and your own personal use 
You also get many other profes 
sional test instruments to perforn 
experiments and keep for use ii 
servicing after you 
gi’aduate. Optional 
resident train- 
ing at York In- 
stitute is avail- 
able at no extra 



charge. 



“Hands-On” Training Pays Off 

NRI was first to supply home study students with 
custom-designed training kits combined with bite- 
sized texts to make learning at home exciting and 
profitable. In all NRI courses you receive top quality 
professional test instruments to perform experi- 
ments and keep for use in servicing after you grad- 
uate. Tens of thousands of NRI graduates are proof 
it is practical to learn at home in your spare time. 



Train with the Leader — NRI 

The same training innovations which have made 
NRI the leader in technical education at home are 
now available to you. You’ll proceed at your owr 
pace, guided and assisted by your own NRI home 
training expert. 



APPROVED UNDER G.l. BILL Check G.I. line on the card. 



Earn $5 to $7 an Hour, Starting Soon 

Keep your present job while preparing for a top- 
paying job, or business of your own. With NRI’s pro- 
fessional testing equipment (provided at no extra 
cost) you can earn good money making repairs for 
your friends and neighbors long before you complete 
your course. 



NRI TRAINING 

3939 Wisconsin Avenue, N.W. 

Washington, D.C. 20016 

RUSH CARD FOR ONE FREE NRI CATALOG 

NO SALESMAN WILL CALL 
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More car 

inasmallcar. 
Thatls par for Duster. 




Like all the best-selling compacts from 
Plymouth, Duster's game is strong and complete. 




You get great distance from a Duster. You'll get 
a good long roll from a gallon of gas. And speak- 
ing of distance, with unleaded gas. Duster's new 
spark plugs can go as much as 30,000 miles 
without replacement. Which fits in just fine with 
Duster's money-saving Electronic Ignition 
System (no points or condenser to replace). 






CHRYSLER 

wc-OHS 



Check the form on this superstar. Inside, there's 
comfortable seating for a fivesome. On the 
small car circuit, five is one better than par. And 
Duster's trunk takes honors among small cars, 
because it’s big enough for the longest of drives. 




America’s 

No.1 

selling small car 
comes from Plymouth. 



There aren't any holes in Duster's game. It's 
priced lower and has more room than some very 
popular imports. 

So, you see, some small cars just 
drive for show. And some putt-putt 
to save you dough. But 
Duster does it all. So now 



..jilted mf' 
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Warning: The Surgeon General Has Deiermlnetl 
That Cigarette Smoking Is Dangerous toYour Health. 






